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Appendix A

TGAP GROUP ADDITIVITY DATA LIBRARY

The Group Additivity Data Library is the permanent source of thermo-

chemical data of the TGAP program. These data were derived from Benson's

book (1). The data are listed below in three separate tables. A few revis-

ions are included in the tables. These were obtained directly through the

courtesy of Dr. Sidney Benson, via telephone communication.

The heat capacity data of Benson has been curve fitted to the equation

C = c0 + c1 T + c2 T + c 3 T4 . The program makes use of these coefficientsp2
instead of the tabular heat capacity data to compute the various thermo-

dynamic properties of the molecule. The values of the coefficients are listed

in the tables together with the corresponding value for the heat of formation

and entropy at 298 K.

A. 1 THERMOCHEMICAL GROUP CONTRIBUTIONS

Table A-i contains the Thermochemical group contributions for hydrocarbons

and for oxygen- and nitrogen-containing compounds. The table constitutes

a listing of a printout option of the program (See Section 3. 1. 1).

In the table, the composition of the groups is defined by specific symbols.

In addition to the symbol3 C, H, 0 and N which have their usual chemical

significance other symbols are also used. These are defined below:

Symbol Definition

D -C C

T -C C

Z - C (in benzene)

C



Symbol Definition

C central carborn group in
S I fused aromatic ring s

A C -C C

NI -N- C

N2 -N - N

Vhc cr,, atomr of the group is always listed first. followed by the synmbi ls ft)r

Ilhc group liigands. F'or exaniple, Dl)l-I represets the g roup

C-C - C G

The thernrrochtemical group values for Z1 were computed by the author, The

result.i \,, ere derived by subltracting the sum of eight Z groups from the

orryespo>ndi ng ther mu dynanmic property value for gasemes naphthalen. ,t d

dividinrg the result by two. The data for naphthalene were obtained frm

Reference 4 ( Book I

A. 2 CORRECTIONS FOR RING STRUCTURES

lab)l., A-2 contains the nongroup ring correctiions for a series of hydrucar-bolu.

,..ygemn- and nitrogen-containin g rings. Saturated and partially onsabtrated

as \vel ;ts single and fused ring structures are incthided. These data are

stkosr(.d inl the p,'))ram per group function. Guwiseqttently, as missinrg data

bcoe ,w 'ailable. they can be readily incorporated into the program.

A. 3 NEXT-NVAREST NEIGHI11OR CORRECTIONS

'I 11C Irrecti) for next-nearest neighbor interactions arc ,iven in Trablc A-3.

IHwto st , i a I ral aii t .5siglim (.,1ts fur I I ' ntd S g W(.t,,th scriltd il
f 298 e9i

2
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Table A-2

CORRECTIONS FOR RING STRUCTURES

AH )8 C 0  
Coefficients

, 298 298 p4
Ring kcali mole cal/dvg-nole cal/rieg- mole cal /dr'g- mole cal/deg -niole cal/deg4- lobe

Cyvc lopropane 27.6 3Z.1 -5.5952 1. 1577 X 10 -I.115X 10 3.50X 10

Cy, lopropene 53. 7 33.6 -

tCyclobutane 26.1 29.8 -7.9609 1.3812 X 10- -9. 772 X 10- 2.54 X 10-9

Cyc'-obutenm 29.8 29.0 -4. 1570 7.0499 X 1 -O3 5.930 X 10-6 1.09 X 10O

Cy, opentane u.3 27.3 -i.zoio 1.7322 X 10 -8.845 X 10-6 1.05 X 10-

Cy 'lopc-ntvne 5.0 25.8 -
7 .9b49 b.4757 X 10"3 4.718 X 10 -7 -1.15 X 10")

Cyclopentadiene 0. 0

(Vcloheafan, 0 18. m

Cv. lohex.-ne 1.4 21. 5

1. 3 CVcl1oh.madiene 4. 8

1. 4 (,tl 1ohexadrhrn, 0. 5

C.vc.loh.p:an- fl. 4 ";.

(>,clohvptene 5.4

1. 3 Cycloheptadiene 6.6

.". 5 Cyclohptatrien. 4. 7 23. 7

Cy lo,,ctane 1. .5

CIs-t . i. ct.ne ',.0

"1 ra~s -.. vclo~oilen| 5. 3

,3. 5, Cyclooc tatrien." 8.'

Cycl,• tat ! rag, -n,, 17. 1

( syc o:m In' I I. 1

"(riS - .v lononrli( I -

Spiropentam, 63. 7. 6

I p. v..' lo-( , i 0)-bu• •n,, ,)8. - ,8,9 2

=" I'$ 1 ", 12,-Z . ('(- .qt;ri,. 55 3

I -- ý . , i)-'..xan,, 32. 7

Blicyc Io- (4. 0, O).- heptane 28. 9

rBicvclo-(I. I. 0)-o'tanc O. 6

Blcv ln-(ti, 1. o0 .norn c 31. 1

27. o 31.4 4.5377 -3.10,17 X 10 5.709 X 10- -2.73 X 10"8

o 4 27.7 -. 3154 2.402o X l0- -4.325 X 10-1 7.39 X 10-9

[ I 6. 7

6



Table A -Z

CORRECTIONS FOR RING STTUCTURES (Continued)

AH, 0 c Coe'fficientsf, 298 S298 23

R~iag kcal/mole cal/deg-mole cal/deg-mole cal/deg -mole cal/de- -mole cal/dog4-mole

I I3.5

DwO 0. 0

I 3.4

I Qm.o 34

7
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Table A -2
CORRECTIONS FOR RING STRUCTURES (Continued)

f 11

IL 5g k,-al/ v alide, - nm( a I / Ic -d'I/ .- IkI,"10h" -Mohv

U H 2G.7 -7 -1924 1.4742 X i 0 1 Ist ' -X 0(. 2 X 10

kp 1'
Q

I ,

S.8



Table A -3

NEXT-NEAREST NEIGHBOR CORRECTIONS

110 s0 c0 Cef~et
2f. 298 $98 p

Int eraction kcal /rnole cal/dog-mole cal/dog-moje cal/deg? - muoL Lai/dg -•olt. k al IM , ,h

Alkarie gaucht, 0. 80

Alkune, gauche 0. 50

Ether oxygen igauche 0. 3

Di-t.rtiary ethers 8. 4

Ci 1. 00 0 -2. 7198 5. 8531 X I0" -4. 7S85 X 10" I. 19 X i0"
(a) (a)

Ortho (bit-nfzrie) 0. 1)7 -i.01 3.6765 X 10"1 4.4047 X 10 -b. 267 X 10"' 2. 10 x 1)-"

Ortho/para(pyrtdine) - . s

(a) Sc, "1 able 5-4 fu, ecvptlons.

' I

9
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Appendix B

FLOW LIST OF TGAP PROGRAM

The flow list of the TGAP program and the program glossary presented in

the following section were generated by the McDonnell Douglas JOYCE

Aiutonated Documentation System. The flow list comprises a listing of the

source program bounded by brackets or arrows on th 1 -ft and right mar-

gins. The brackets on the left margin delineate the cycles or DO loops of

the program. The brackets on the right margin delineate all transfers,

b)oth conditional and unconditional. The numbers of the statements to which

the ,ransfers are maide are also depicted. The flow list of the main routine,

TGAP, is presented first followed by the flowlists of the 54 subroutines of

the program listed in alphabetical order. The names of the routines and their

respection locations in the text are presented below.

Routine Page

I TGAP 12
2 ASSIGN 16
3 ASYMC 18
4 BOND 19
5 CHAINM

6 C IIANG E 22
7 CIS 23
8 CISCOR 25

CORCIGC 28
10 CRINGS 34
II CTWO 36

12 CYCORR 38
13 DATAI 45
14 1)ELETE 50
15 I)ElTA1 51
16 DELTA2 52
17 DI'rERE 53
18 ENTSYM 54
191) EQUAL 56
20 EQUAlR 60
21 EX TROT 65

10



Routine

22 FIND 70
23 FIRSTR 71
24 FUSION 73
25 GADATA 76
26 GAUCHE 77
27 HEXGON 8028 IDENT 85
29 INTROT 88
30 LESSEN 89
31 LINEAR 92
32 MAXCHN 93
33 MULTI 95
34 NEWCOL 96
35 NEWKC 97
36 NRINGS 98
37 NUMBER 9938 ORDER 100
39 OXYATM 10140 PRINTI 102
41 PR hN T2 103
42 RESETR 404
43 RING 105- 44 SAME 106
45 SCAN 107"" 46 SCANBR 109
47 SCANCH 110
48 SEARCH 11
49 SETUP 112
50 SHIFT 114
51 SORNGI 115
52 STAND 117) 53 SUMATM 121
54 SYMRNG 122
55 SYMTRY 127

i

I

11



I. PROGRAMq TGAP41NPUY OUTPUt TPSNU TAEu' \1' leap
2. C THIS IS THE RAINI OR COATNOL UNIT 0* THE: YNRAMOCNIrIICAL GROUP TOAP
3. C ROOITIVIIY PROGRAM1 (TGAPI. If POINTS OUfT fiE DATA LINARRV leap
11. C (OPTIONAL REROAS ANO PRINTS OUT INPUT DAA TRANSFERS CONTROL V4AP9. C ~TO THREE L 4 I SECTIONS OF THE PROGRAM, RO~RUE H R~S TA
6. C THE THERP1OCNERICRL PROPERTIE S Of THME MOLECULE. Tsar
1. INTEGER ENOC51,ENOCSR,ENOCS3,ENORUN,CASE,SLRNN,ALTE~q20.2), TOAP
a. 1OROSurff 30 ISEARCH reaIP
9. INTEGER SVM1141) 5V1S0MBLI),GNR05049,00 Tsar

I0. INTEGER WFISHT(4I TSR,
It. INTEGER SUMRUSO) TSR,
It. DIMENSION TAIRPAWII11),CPTf(14V * T411 f) ST 1 14 1Tf 14,1,w0T4 it1, reap
13. iNYTT 1% ) CPI11 isC SYM4 40),KGRID( 103 ,Lh6EL4 5@) TGAP
111. COMIIONI&LKIIN6 NOS SVMX,SYRqBOL,NOVRL(9),GRSD TSRP
IS. CO O-N/GLK2IIIEiGHTMUST( 9 ).OLWT1 1*1O),III( 0, IO!1C,NC( 20)* IhCC TGRP
IC. COlrnOId/S11MIA1I7G4G10 30) IMAM5@.0,NW I (1OISC10OKO ( ool, TOR,
IF. IIOSRI IOO),111130011 inls AmS Tea,
Is. COMMOI'OtILK4/NS1C(LO40 o, IsS(6@,2) N91460 20) Inc NONFUS INCTOT TSR,
19. CftNLN/DTRaUMIR5)RSdOMS!U JN,JY FLRGLLFLAOS reap
20. CO2.:OIJ/SLX6IkUMFtO( 41 TSR,
It. ColMt.rs/ISLN?/SUN NF2984 160 0 S298( 1600) CPXu ISO0 1 TSR,
22. EOUIVAL fNCE E 4CPffI I. iMf'IRT I )) IS(SIt Ii IMAT 1119 M) 4NSTIl TGarP
23. 3 IliATIX33,1)1,1 FT( I), IlAtKI '4,1')~,( HSOT I), IRRTX~III k)) (NTTI ii, TGAP
240. 1~AK52)hOI )PC(,)(LRSELI I ),NBCI 1,144)) TOAP
to. DATA (SYftK(I) fat 4)I3H- ["a IN ,IN I TOAP
26. DATA NORTflI 5v,f,O4if-0 9I&VMfbLmf( IIHI it,) ~N, 3, TGRP
21. 11IHe 121 IND, 156 Imh, 3IE 96HC 7DCN 1103, TOSRP

2S. 211,3.3,2it ",,02 i- TOP
32. DATA NOVRLffI I 12.3 TGR,

39. DATR ~S0 IIE( ,313 0IfEI ,2s291RTEI, I199 LTR2 TOAP
301. h#I3,L241/2II~LER32/96,LEE1,lI7~,ra
31. lA44R1143 2 ,J001,NL, TSRP
3t. IO.0 Y AI2OO.,,fIj'~1600, OfE,IO 0 o.@ TSR,
310. DATA A E JOCSI I / I , !#,L (II,ENOCS5I'3.ATfIEDRP5IIENOIS LANK/IH ,2 TGAP
39. 1/211IO.O 1/AIR 3G f I.LEt32124,LEI1,1)1 i#TAP
110. CI@ INTEI ,2)191NALIZEVA IaBt Tsar
111. C1R5.012000,6A0io. 6Oi1o ; Tsar,

112. CIA0 RERO IN 0ATA. IGAP

115. C (NOSN THE NJUMBER OF ENANTIOMRES 4NENANI H THE NUJMBER of ISAP
116.C P SO SUCI`UAES (PESO). A MOLECULE DOENTI*ICTION LABEL ToaP

411. C I LABEL) RAWV SE INPUT IF OESIRED. Tea,
its. I PEAO(5.2IEN!D.IPRINST 'NOSN,IIENRN,RESO,LA1BEL IGAP
119. 2 FOOAf.T(R3A11qI9 lORD TIARP
90. C IF END0 CAPb PRESENT, STOP. TOAP
9I, IFI IEAIO.ES.ENDRUN)STP TGAP
St. NO.0 TSR,
93. C RERO IN GRAPHIC STRUCTURF OF MOLECULE. rGar
911. 3 "020#O. TGRP
of. REA~t 5,%UI RID(NO,L 1,LzI,S6@ TOAP
94. 11 FORDATI$CAI) I IAPI ~ 5T. IF4 GRIOIPO1 I)E VOSORRINO2NEEOSO.RD(O3NE IGAP 3
so. IENOCS3) ,A 0 toI TSRP
19. C END OF CASE DATA INPUT CARD REACHED. DELETE LAST CARD TOAP
60. C FROM NQ COUNTER RNO INCREMENT VtIE VkRIASLE CASE. TOAP
61. NONO-1 TOAP
62. MRIO.1.E.0)0O TO I ISAP

L4 C3.0 PAS:CRE* ouTAOGIIIYDAA10E NFRT ASPOI S lap
69. C IPPINT Is NON-ZERO. TOAP
66. JPRINTSIPRINTIIO TOAP

67. .IPaIIJTIPRINT1106JRN TOAP

if. 1098 IF~lEE.~ .PIN.E@CL.GADATA TOAP
M8 C91.0 NEADIN.0 PRINTOUT OPTIONII. TRAP
T3. W9ITE16 so Teap
711, 9 FOflAI`R4 ImI) leap
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r-pr

1l. IFIKTPRINT.NE.O.AND. PoINT.NE.3IO0 TO Sot lelp 02
1t. C PRINT OUT TITLE. TORp
TV. WRIIE(4 9001 TePp
IS. 900 rORmATIlN *311,19NNOROUP ADUITIVITY THNRMOCNEMICAL PROPERTIES P TOAP
it. IROGRAN Io) .TaP

g0. 903 IFIKPRINT.NE.O.AND.PRPINT.NE.$1O0 TO 506 TOAP
II. C PRINT OUT CASE NUMBER. TORP
at. R I Tat 6 M )CASE TORP
03. 90q9 FOR1mT(IN *•9•9,t"CASE INUM"R,1611) lOaP
ll9. $06 ITITE(4 906)1 TGaP
Is. Ol0 FORmaT4 IN 9sq RONNOLECULAR STRUCTURE m) TOAP
96. C9.6 CENTER STRU6TURA. DATA FOD PRINTOUT PURPOSES. TlaP
By. C PIND LIFTIMILI AND RIGOHTlIMiN) BOUNOARIES OF ARRAY LABEL. TOP
41. RIN O TORP
s9. meAnt TGAP
90. 00600 LuIODO TeaP
91. IFILAbfLIL).EO.SLANK)GO TO 403 TGAP 403
it. IF(L.GE.MSGL )GO TO 600 TOAP 400--1
93. ROLuL TGeP
9q. 600 I1F(L.LE.MPONRGO TO 402 TGAP CO--I
99. AO9sL TOAiP
94. 402 CONTINUE TOAP
91. C FIND INITIAL LOCATION IN NORID INTO WHICH COLUMN or DATA TOAP
96. C FROM ARRAY LABEL IS TO GG TRANSFERRED. TlaP
99. C BLANK OUT NGRIO ARRAY AND DETERMINE IF IDENTIFICATION NAME TOAP

100. C WAS INPUT. TiGAP
101. 00606 4 ;l I09 TORO

o10. 606 KORID(L)a L&NI TGOP
I01. IF(MSL.GO.0AJ.R.EO.I)OO TO 616 TGAP 4164
l0a. LLu49-( fMDR-I49L."I lit TGAP
I0D. C TRANSFER DATA FROM LABEL INTO DESIGNATED LOCATIONS OF KORID TGAP
106. C AND PRINT OUT. TGiAP
tOy. 00610 L:uR•JL IM TOAP
10. LORIDILL )ALtGL(L1 TGAP
GO. 410 LLs'LL.l TGAP
Ito. RITl(4 612l)KGRllOL).sl,•GI) TGAP
1II. 412 sFOI•fAT(rINi .841Ai/f TGAP
Itl. C FIND LIFTIM13LI AND RIGHTIMOR) GRID _OUNOARIES. TGAP
II3. 616 1ROL=830 . .. . . .. TGfiP

119. mItmI TGAP
Isi. 006 I.NO TOAP
116. 0O0 1I100 ITGAP
II. IF' 0GIOE .L).EO.SLANNIGO TO I * TGAP I
Its. IF(L.OE.f .L )GO TO I 1OFP
lit. MSLwL TGAP

120. 1 IFfL.LE.MSR9)GO TO I rGAP
Ill. MOIaL TGAP

Ill. I CONTINUE TOOP
I23. C FIND INITIAL LOCATION IN VGAIO INTO WNICH COLUMN OF DATA FROM TGAP
1t9. C ARRAY GRID IS TO Of TRANSFERRED AND ILAN% OUT 9041D ARRAY. ToaP
Ill. Llui9-fRbA-MSL*I L)l TORp

5 116. 009 LuI 103 TOAP
Ill. A iD4lO . a|LANU TGAP
11o. C TRA0SFER COLUMN OF DATA FROM GRID INTO OESIO6NATED LOCATIONS TOAP
1t9. C OF LORI AND PRINT OUT. TORP

130. lOll RuINO TOAP
131. 0010 LwMIL MSR0 TOAP
133. Nio TIUROL)BGRIDILI TGAP
134. 10 Lf.mLl*I TOAP
139. )leITEI J I R L TOAP
136. I1 FOnMATIIN .103411 TIR
131. Is CONTINUE I Ap
130. C6.0 TRftiSFEAS CONTROL TO SECTION ONE OF TNT PROGRAM WHICN loFp
139. C IOIeNTIFIES tHE GROUPS AND THEIR STRUCTURAL AND WOINT 0ATA. tOAP
8150. IERRES TOAP
119. CALL STAiNOIR 10 1 lOAP
19,. FIf INiS,)ll. I I TRAP Ill-l 3
193. C ERROR fliSTS. TRANSFER TO PRINTOUT ROUTfINE AND lIT FROM riP II
199. C CASE CALCULATION. TaP

19. 13 CALL PAINIS TGAP!

It APR Is 6.01-35
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146. no TO I TGAP
141,. Cf.$ TRANSFERS CONTROL TO SECTION TWO OF THE PROGRAM WHfICH FINDS THE TGAP
140. C CHAIN SEGMENTS AND UNIQUE RINGS fIF ANY). TGAP

149. It# CALL CmAINflILX,IERM) TGAP
ISO. C IF ERROR EXISTS mRA4srEll TO PRINTOUT ROUTINE AND EXIT FROM TGAP
151. C CASE CALCULATION. TGAP
152. IF4 IERR)13 15 13 TGAP IS 31J
253. C8.0 TRAVJSFEA C6NTRlOL TO SECTION THREE OF THE PROGRAM WHICH FINDS TGAP
259. 1. ALL SECO"D-OROER AND RING CORRECTIONS AS WELL AS CONTRIBUTIONS TGAP

*195. C DUE TO INTERNAL AND EXTERNAL ROTATIONAL SYMMETRY AND OPTICAL IGAP
15*. C ISOflERISb4. TGAP

157. 15 CALL CORCIOE?1DSN I ENANMESO LX,HSYR SSVM CPSYR) TOAP
156. C1.0 COMPUTE AD PAIT OUT T~i4mocHEnICAL ARtopEnTIES OF ROLECULE. TGAP
159. C TRANSFER THERMOCIHENICAL CONTRIBUTIONS DEaIVED FROM SECTION TGAP
160. C THREE TO CORRESPONDING VARIABLES DELM, S, AND CP. TGAP
161. OELNUNSYM TGAP
162. S5u55YM TGAP

c1*3. D02l Jut,% TGAP
41*. 21 CPE J )CPSYM J) TGAP

165. C FIf:O ORDER MAX ELEMENTS OF ARRAY SU1 C'OUtIC HAVE IF ARRANGED TGAP
166. C In fjUr;EAICAL OlD0ER AND STORE SAID ORDER 041INTIVE TO INITIAL TOAP
167. C ORDER) IN OROSUM. TGAP
168. MAX:-163 T GAP
169. CALL OAER(MAXORSRUM TGAP

IT.C Ft. LO 019Y IN GROU'P AODITIVITY DATA AFRAYS CONTAINING THE 'G AP
Ill. C DATA CORR1ESPONDING TO THE COr-PUIEO WEIGHT r*-OLWT(K )OF GROUP K TGAP
Ira. LFLAGG=O TGAP
173. 0069 K!IECC TGAP
1 T14. ISER .SEA!Mf( SUM, f'InSUM 163 MOLWT(E),IT) TOAP
ITS. C LIAS WEIGHT I'ATC14 A'CHIWEO IGAP
17*. IFIISEA.P;E.O)GO TO 25 TGAP 25
I77. IFdIT.GT.O.AV0.IT.LE.I&36OD TO *7 TGAP *7
I7$. C 140. DOES AN ALTERNATE DATA GROUP 11EIGHT EXIST FOR GROUJP K TGAP

179. 25 0033 L:INAL Ti trrP
r;00. IF(f OLUTr K).Pe, .ALTtrfL,I))GO TO 33 Tr ,p 33

13.CYL-* IT 0, :.g5 FINJD ITS I.0CAiTICN IN DATA APP'R1YS. OT::1L.JISE Tli.ap
1102. C P.11 if OUf r-'5SFGE INOICAftI.G DATA AAE MISSING. pi
18IS. ISERZSEARCHISUti QAOfO 6,LE4L2,~ TGAP
9890. IF( lscR163,*,* UMI6'LTR4,).T TGAP 6
IA'. 33CONTINUE TA

186. 63 -ITEl6,65)K(,I1LUT(l1) TGAP
is?. 6s Foohimf1 110, 26K, I'IIOAIA FOR GROUP, 29 IBM WITH A WEIGHT OF,I*, TGAP
Is@. 13SM ARE P.1T IN PIIOGRAM DATA LIBARAYv. TGAP
169. LFLACGasI TGAP
190. C MOST LIKELY,' A "MATCH WJAS ACHIEVED. NOWI 000 THE THERMO- IGAP
191. C C*9~iMICAL DATAFOR GROUP K TO OFIN, S, AND CP. TGAP

192. *1 DELl9'0ELH#H9Z9SE IT) TGAP
193. SzS#S2'?&lITI ,A

r 19. 006 Ju.~ GAPr'199 5. *6 lClp(6JzCPIJlw)l*CPXlIT,J) TGAP
L-196. *9 CONTINUE TGAP

197. C DETERMINE IF THERMOCHEMICAL DATA OUTPUT IS COr-PLETE. IF NOT, TGAP
196. C PflIrif out I4RfNItG FiESSAGE. T GAP
199. IF(LFtA.G.EO.O)GO TO IS TGaP is-
Z0O. IviITyff*,131 TGAP
201. 73 FO'YilE , U IMO, 11, 1 26NWAINI NG --- ALL OF THE TfIrIfllOC14EMICAt. VALUE TGO-P
205. IS FUR ClE OR 000fE 610UPS ARlE MISSING. THE THERMOCHFlIICAL DATA BELO tGAP
?03. 209 AnF I CULE1 AP

2090. 15 1Ff LFLAý'S.EQ.O )G0 TO 03 TGnP d-
205. iIE*7)TGAP
211*. 71 FO .. 1~~f 1 HIV*!~I --- ENTROPY '110 FRCE 015;11Y PITA flrLD TGAP
"~Of. U014Y NW 9% OFF A1 FC' PE~lCF9T DUE TO P05511'A E IH IX 1';It .TAI5UfIO TGAP
;00. 2PUS) FROM EVTF(',"L nOTATIO:JAL SYf;::¶TflY 0ý1,,A;o lF. :fIM TGr.P
209. C PnRrJT OUT r..;T I:AT CA~'ACITY CdE~FIrCjiE(9S OF --L'CLML. ALSO TGAP
2I0. c CO:..,UTE r'.1 flniNT OUT THE HEAT CAP'iCIl TY ETSi1OY 'a TIMiPY, TOAp
lii . C MC1 Fn15 171f .:riGY H-Hf 398 AlD TOTAL bT9IAIPV TOR 70
MI. c T~f..l'.tATUl-Es spHCIFIED IN RARAY TlARRAY. TGAP

223. 6 CfEfCE)l8O9OCf)#.)t8OC(Il)O9,*TOAP
2199. 1 CRI I s P0298. 0)11000. 0 ToOp
211. 5C~j5 vS -CPI I 1e.AlOi091190. 0 -4 fCPf 4 *91.960/3. 0.CPf 3 Ill. 4 1298. 0* TOiAP

31. IP4Z). . TO P

A."3 13 0,08-36
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2)9 514 J1 ISCP I 1.0164 4 p iTARRAVI j ). I#CP4 31 W.AMNA* J 11.6CP4 a )13.0)I I GAP
280. l.ARJ W .PI *4.04 ARRAV4 J W I CPI'WRAONS I0CI3/.$ lo

tat. 14 TII J $844 (t CPI %I)*TAR AV(4 J )N.C4 3113.0 ISARRAVI J 1.epf fill.$)* leap

itsr. NSTanav J ImcT J )).TARY4))IS@. leap

its. WIOTtJIUNSO?4J)#-IICS ?GAP

&&ti. ff COOT INwig TOP
all. WAIT14,?IPJU N) OP

IS 7o POANTim )oI1 441 40@WtIMEN01CHMINCAI. PROPEIRTIII SOF MOLECULE 00 ISAP
1114 $~IN 2II 1NMAT CAPACTiV COEFFICIENTS 3M111 263 CLS!;RL

130. 1 $11 19CKlOKO'*2NO0LE 5N.IgfCAL0I06*4 0 L,~ 1lWALOIOE N-oL~ lOOP
4 33. a1IM all 1119.4,1 so.$ lOOP

12.8 WRtifitE4O:O loop
233. Is PoAMATWIIM 131 IMI III oNCipi M INS M III 11MMit)M@ TOM16

*~~~~~ ~~~~~~~~~~~ 9iN 11M- (4 -M ilT,1I MII-I2&31RAEF 964 )-Nttqs6) loop
133. 1 iMf III $HOEG K N 18 204CLIOEG-R'OLE OfI INCALOIIE-ROLIE 91 TOOP

USC 3MNCLI'36E 1 1itC&'JD36NMOLEI,6X9ANC&L/NOLE I11 9HKCALIAOLE) lOOP
231. WRIlSl 6,89H )IAV(A J ),CPTI J 5,04I J I,HSTI J 1,714 5 1,141014 J ),NTT( J TD OAP
230. 11Ja1 141 TORO

63. 9 FOKAAT(IIm I27.,PCCPOC TBP

15



I SUBROUTINE ASS I Gk14UM.RL.D. LDJ,J JF I ASIi GF
I C THIS SUBAOUTINE ESAIR AL$PI TIME CHARGE IN COOOI NAIES 1 AD, LOI ASS IGN

3. C PaaUIEt TO SCAN aBOUT INOERII COE &TO". EIGHT SCAN ofBECTIORS aSSiGl
14. c MR| PC$$SIIOL! - 0100 1 , 11007 19 S T , I AS o V 0 UT H &ST , SO UT# PaSSI GN

5. C SOUT WEST, WEST, AND MORTAHEST, IMi AE0UIACO 0IECTIONINUM I IS ASSIGN
6. C OIFIND0 BY TIE CALLIG SUAROUTI1E. TNI INITILIJ I AND ASSIGN

7. c FIMALIJrI LIMITS FOR THE 1OND T EMfMIATION LOOP I SUROUTINE ASSINi
A. C BOND ARE ALSO SIT. ASS I ON
9. I0TE194 SVMIItSYMO L4 1, GO Of 0, 4i 1 aSSIG N"10, COMMON1/ILEI 01NO, NOS , SV1'i:S VMBOL, NOWVLI 9 1, Gals 45S I iN

G II SO TO 1 ,3,,, IS.ITI23 I,IMUSMSIGN 3 3 MU IA 5 I I 23
Ia. CI.0 SIT VARI ALES FOG DIRECTION NORTH. ASS IN

? EON-I aSSIGN
SN. LDAO aSS I GN
IS. J i " Ast I SN
Ij. FI aE- I ASS 1 SN
IR. GETUN ASSI Gi
IA. Cl a SET VNAIABLES FOR DIRECTION NORTHEAST. aSSION

IN, 3 EOD-I ASSI SN
go. tool ASSI GO
2T. C WHICH B OUNOARY INOW 0A COLUMN) WILL BE REACHED FINST aSSIGN
TO. IFI4-I.LE.AO-L)GO TO T aSSIGN
i3. C COLUMN AOUNDARY WILL AE %EACHED FIRST. SET JI ANO JIF ASS 1A
2 . C ACCORDINGLY. ASS I SN

2T. S Jigs ASS I GN
26 JF-8O-L ASS I S
2i GETuGa ASS I GS
2N. C NOW BOUNDARY WIL.L BE REACHED FIGST. SET JI AND JF ASSI G1
29 . C ACCORDI NGLY. A SS I CA

30 T JA ASS IG N
A- JF-lI ASS S Nj

31 AIT UpN ASS 1 SN
13 C3.0 SET VA ANLES FOG OlGECTION IEAST. ASsI SN

31. 9 RD0 AS S 1GN

36. JI3L-1 ASS! GN
I T JFr.41 ASS IGN

aR AETUpa ASS IN
39 C .0 SIT WAo IARLES FR OIG DRCION SOUTHEAST. ASs IG
1+0 1 1 ROsS ASS I GN
-S1 as 1t ASSIGN

AT C WHICH BO&NCARV (NOW 0 COLUMN) WILL GE REACHED FIRST ASS 1GN
4 3 INFNo-. GIT.N-LIa O TO S ASSIGN A
NA, C ROW SOUNOARV WILL It REACHED FIAST. SET J1 0 AND JF ASSI SN

cS A ACCORA) N1LO . AssI So
AN I) JI3! ASS) SNIOi
9q 1 JFINO - ASSIGN

NA. GETYURNI ASS) GAI

Sa C UD SET VANIARLES FOP DIRECTION SOUTH. ASSIGN

so aI 1 10- ASS ISAo
GO .ISI.EA ASSI GN

13. JF'NO ASS) SN
N REA TU RNia ASS I GAs

AS. C6 0 SEy VANIABLES FOG DIRECTI00 SOUTHMES?. aSSI IG

R 1. It Neel aSS!I G
It. LOR-I aSSIGN

so C WHICH BOUNDARY IROW OR COLUPM) WILL BE REACHED FIRST ASSIGN
It. IFIO -H3 E.L-IIO0 TO 1 ASSIGN II
AD C COLUMN BOUNOARV WILL E REIACHED FIRST. SET Ji aid JF aSSIGN

A1 CC+RDI NOLY. ASSIGNU

C2 1A9 11 ASS) SN

Al. JLG3I ASS I Gs

AS IO TX I 31 
ASSI se N

AN. Cto. SET vanIABLlS FO IN oflofNE1is ASlyG N$SSO

39 fEB I3 4.08105
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ASFVý- 7 c-,

I. SUSNOUTIit ASvNCq IASYNC I L PC
. C TMI S SUNOAUTI1I DGET At ArN T HE NURSER Or ASY PieTAIC CAN0OH ASVPC

3. C ATOMS PRESENT IN THE MOLECULI. aS vC
4. INTEGER SVM( )0,SVMBOLI9 ),S010410,80) aSYvP
1S. IT myGl1ga WE IGT|91 AS Y PVC
6. ODINENS ION IOPATC 100 ),jStRl I00o), KCSA (L , to00o ASV C
I. CONA%/$LKIt I.04, NOSSSVINSVMBOL, NOYAL( 9 ?, RID as YNC
0 . COvi 1/ON/SLKI•C GMT, MST o 9 1, OLWTI.a !00 1, x( 100, I, 6 1, Cc 10 0 ), N aCC ASV AC
9. CMONIIN/SLA3JIRIIISC•0o1,30 ), I MAT X( 0, 0 ), W( 00 ),IBC( 100 ),,(Old( 100 A• Y PIC

10C. 1SINPS(t0oo), lot le,@ SIIAsNOS AS V N4C
II. EUIVALIENCE (IOPATM(l),IM4& ,00•1,(./)R(), I"ATIET3Z,$3)a, YSVPC
I 1 14 K CS A'sI 41, I to 10R1 0#'4,2 11 As Y C
I3. I c.O INIT1AL|IE COUNTEA NASV0C. aSvNm
I . "aS ¥/CIS AS V NC
It. C2.O IGEXECUTI SEAIICH FOR &SYVMETRIC *TONS. AS y 4C
It. 005 KvWIACC * S vC
i 1. IF4K CS #E( I, %.) .0.WR. 0 a ASI,In.NE.*,ORACOI).NE. O., ASVNC "
10. 1J11( 1..NE.1)60 TO S t:sync
i9. C CORE ATOM K IS A NON-RING CARSON ATOM WITH FOUR LI *ANOS ALL ASVAC
1G. C Or Ull CH ARE OISSIMILAR. ALV NC

as. NYS NCAt"S YC4.I A Y PC
22. I OP AT A( WAS V PC )-K aSYNC

23. 9 OTIU As Y PC
a4. RETUR as v NC
as. ENS AS YNC

I +

19 Fal 11 6.61-3S
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I. SUlROUTIwI l014ONsM, LI,Ss, L,JIJf, IIRMAI IOND
8 C TwIS Sull~buTIbME OlTlAPIbSS THE TYPE Of l00b0 AT A SPECIFIED lobso

a. 0 1tito o T 4M TwH5IO wogo 0CONi ATO0M. IT ALSO SCALS SYMBOL INP UT lowsD
9. C APMl S VALOWSA TiS OIA 1 9CT 1OU UNT IL A SYV 4bOL UbI UA L TO 7K l2 ows
i. C OkslGNATIIDON mo s 9 s1Tcylum. mObs

1 NTf110 S%1VeI( 4),SY VR&DLt(91,SR 1( 51,55l &llob
1. COMMOwi ILlS WO, boa ,SYMIX,SYMIL, mOAL4 1ai9, SAID slsob

S. 0. DETERMINE IF INPUT SYMIOL IS A BObS SYMBOL. lows

1 5. IF( GHIO(KI,LII.Kl.SYMY4II)ISO TSI I1 ONt
1I1. 1 CONNiUUE lobS
I I. C bO, IT 15 b00t. PRIbT 15501 MESSAGE, SET [NAUN FLAB, INS lXIlT. l00bS
1 2. UA ITLt o, 5 )KI1, LR mOms
1 4. 3 FOANAT( I//iw,ZSI,tlWgRlOb - lobs0 SYMBOL AT,I14,1N,.I, 1 41 -01 55 bobsIN 610
I I. 1 00 1IuCCARECT . CASE TESMINAot 114l10ws

1I7. It ITAup" IONS

is. C YES, IT IS. lONs
19, CZ.I Fibs LOCATIOw OFP bO0L-S1mS SYMBOL AbS0 HIT, lobs0 __

20. II cc Is JJ'JI,JF ISbON
am. hztbugs5 l00bS
13. LILIL BobstoA N. . ,.TU

ES2. IFL1151.06 SIl. ES0a:SSETA0lb
29, 13 CONTINUE lObs
a I5. C TIHER IS NO N10b-BOND SYMBOL. PRlIN [PROA MESSAGE, SEt 90A0A 60100
lb6. C F LAB, Abs EMIT, mGOus

biS

19 . 60 TO I7ON
So. [eN lobs

ia

I.

:9 vl' PB 6.03-1S

19

1. $ lll ill~l leII ljI, I II ll 1U



1. 5 U4110UT IMR CH A IMAILX, 1 90 1 CH~l tj 0
T. c TIlS S U &A0 UTlI MES1 THE CO dOL ELEMENTI fOFl SECTIONTO 0ow 1:f Co (00

n. C, y0640 SOS a C T3 I I iI IS Tlot 103 '00IOS T RSO C1OIR
0. C I0 No THIEOLECULE AS W1LL AS T MI NUNSIRN OF 1,001, 14U06 A 0 ITOEAD Coal MN

6. 10141610 ME6019 Moo Io

H. COOOO10OIAiAE1 64 1, 1U090 CT 193,1090 1, 01000 f,101 30,,00C C010C 10
4. COAIOO/RILl11.11, iRI ,.1 ,36T 2,NI".O lI111,' 1 11, 01.01,34(4103,0A11' , CCoI'* IRNC
I 0 1004 , L RI 30, A ,l 6 ROG (90 ION 10 . 0 1.

I I EOUI VALENCE I jUftCTI t 1, I I MT X , 1 It,1 901 of I I, I MATl 213, 1 ( HI MR
13. DAThAO' IR0I0l3 If '1.C( COAl NR
I. el 0 1 yIO3I. alASLS (*0

I. 10.23 CO N
061110.00 CR03 ON

9.- I0 L., ACr ColR
2o9. I IICI L 10 (ORION

23. C2. SI AD(C FOR I E MyMA 000 GRUP. CHAl RN"
2.1 003 1~,C CHAl HiN
23. IF ( met L. 10. )G60 TO I COOK ONo I
a* 41 C 0"T I eU1 CHAS on
as. 100 T E itOIAL GRODUP I S PhRISOUT. CoASliRp

T? NIT C CHAS 11N

19. C T [ I MAOL 6A01UP 15 PAIS 1?. CowalyO

30. 5 1-LColN
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! 79. RETURN CHA! M
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98. C R INGS FRO F. sETy . CMAI MR

99. 23 :F(INC. GT.I)CALL LESS1%( InCI CNAINWA
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225I. c AND CO'iTI4UE '[ARCH. CHAD NM

116. 27 NBPffA lisP - I CHAI NiM
III. N*iB LI, NIP ).LM CHAI NM
ISI, CALL iWNC(CI X LP Y, A C, O@ I F LA 6 ) CHAI NM
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1. SUIROUTINE C(RCIG(NOSNNENAN,13E50,LX.HSvR.SSV3S.CPSYRI CoAChe
2. C THIS5 SUBROUTINt 1S THE CONTROL ELEIIENT F0.1 1ECTION THREE OF TOPIC COACIB
3. C PAOCRAM. THIlS SECTION SEARCHES FOR AN0 ACCOUNITS FOR ALL SECOND- CORCIG
5.C OR0FA INIEnACTIONdS AND MING CORRECTIONS AS WIELL AS CONAISRIU- COACIS

5. C VIONdS CUE TO INTERNAL AND EXTERNAL ROTA0. ONAL SYr-METRY AND CORdSG
S. C OPTICAL ISOMIERISM. CORCIS
1. INTEAER Svixc'4hl SYMSOL49),GR1049@,S0) CORCIS
I. INTEGER WEIGHT(4) CoACIG
9. INTEGER Rli~GL3(4'01 COACIS

I0. DIrENSION CPSV N1),NOKOMBI It),KC.6AUS(3, 150 ,KFGAUS4 150), COACIS
33. IKTGAUS45O 3 ,OATCIS( 2 I50),MO1ELNO40hI 150) CPALT(%),INRIOSO) %(40 CORCIS

I. 2KAC( oR4 100 ), KACI)WT( 160)1 NONAROf -0o MI A ( 42 ~), MARO n 00 CORCIS
113. 0 IIEf.SIOII TVPE4 5,S),CPCSC1S4I,OORTM646 ),RINGO( 6,S0) CONChS
35. DIIKENSION AI(6) A246) A346),96A53A4)A1)A6),6, CORCIS

16. 2A319( & ),A20( 6 ,A2 16 1pA224 6 ),42346 ;, A24( 6 1, A25( 6 ,A2&( 6 , A214( CC)0" CO IS
IT. 3A . 6 1, A 2 9 6), A 3 6 1 CONChS
IS. DI~ErNSION *3361 A32( 6) A334 6% A34116) ,A35( 6),A364 6 3,A37 6 ),A38 & 1, COACIG
19. 3A314 6 ),A'40(613,A'9I4 6),A52l1 6) A54j(6) A14416) CONChS
20. OIrEPISION A#5S6),A'164.6,A4a6) A-184'4. A949(R6),A50(6) COAChS
21. COr;ýftOIKI/DLN ,INJOS,SYMX,SYN4SOLNOVAL(44,GRI CONChS
22. CO1*-:0tiCLXZ/WE IGMT, rUGT4 9 ,MOLWT4100 ,I1 X(lf)) 56) NCIIO3O C COAC:S
23. COfE.;1rJ0WL83/RIfJG 840,30) 3PATXESO,603,U'WI IOO),iBlC(I100),,14N 00 COnCIS
214. 3G(0)I(O,)RGIhoop CORCIG
2s. CO;' :).. /CI.K5/,12-r(6O.503,NsSc6o,2),NBX(60,20) IRC,?J0-vJFU5 IACTOT CORdSO
26. CO:.ý01JI8LKS/(JOATM,P.U91ATMIS,MBC(5O).P¶S(23,IJW,JY,LFLAG9,LFLAGra CORCIG
27. EOUIV.LEfjCE RIr(,),INNGO(I 12,(lr~~(,3),A3), CORCIG

29. 24ilhfr~o(I,8),A83,4 Rif:rO( ,9),A9),4AItKGO$I,IO),AIO ),(RN~GO( 1,113 CORCI43
30. 3 41,), 4 Ai'GO4 I, 12 oA12 1,4 AINGO( I, 13pAt3 ;, AI ?1r.O( ,I'1,,A 1 # CORCIG
31. 4( RIf:iGf A,3 1,5 A CI t.GOE3, 16 ), Al6 ,A 1r:no( 1 , I ), AI 7) coRCIG
32. 54R(AtC (I 3S3,AI8),(RIfGOI,9A9,Rr( ~,0,23 COnCIG
33. 6fnI r "HI,21 )A21 Nh:Ch,22),A?2 ,fRIt:rn3.2),a3 CoflCIG
7%. ?4 1t432 )A24s NurJol 1:11):All 1:26oI,3),A26), CORcIS
35. a4I?-OI,2T),n2?),4'RI1'J6041 28) A28 GO J64329 ),A293 ConCIBs
36. -(flr(1,3O),A30) CO"CIG
3?. EU..i. 411I;:C~f ,31 ),A31 1NO(,3? ,,32),4flhrtOc31,33),A33), CD.ICIG
38. 14111' :9I,3-4),3',Rt 1,uI35,A3),A3 ,Rhr:.o43 36 A36), CORCICI
390. 3f n1: -Of1 4.3), A110,(A 1 1, 41 e)A4),IRAIN~GO( 1 2, A42), CORCIG
41. P(AI.** OhI , 13,,As3,4RicGD3,1s440A401 ,I Rl:GO( ,45),A45), CORCIG
'92. 5(R Ir.!;l)1,4I'63,A96 11,4AiflI off A41 I, ( AI GO4 I , 110, A48 COflCIG
43. 64 R I .'- 9 1, 49 A4l9 A I P.16( 15,1,A 50) crinlai
55. E U I VAL F 'C[ 1 t43,EtNZ IOfl 10, 1 ) ),(f4O1S IX, IS 3,3I3 ,r!O, I W4I?, I) C01C I G
455. I 1ý1- IL 3, 18( 13,11 ) ,4RhINGLI( 133, 10(95,1 1)(~OOi I e 3, 80 6'. CCVCIG
546. 2( KC rAUS4 13, IhI A~l XtI, 12 1)f KFGAUSt I ), IIAT If 1,8363)), 4 KG,)U9( I, C.f'C I G
q?7. 3 1r.4T x( 1, 60 )3,401TC IS4 I,3, I 11T X( 1, 66 ) ), Ir m I ) I 11 1 3, 5 13) COt3CIG
48. 44 CP, L T( I ) 3Ch 91 ,0 ))3, P44 1iNG( I IGR I of 1 19 33, ( xCu--i I ), GflI o 1,763) C.)RCI1S
'49. 591 rrC, 41 I ), GAI Of I , 18 1 1W.."E fl, GR30( La, 6 , A :1:..f 1"011), cURCIG
SO. 6I11.11 X( 1, 49 )1, ( .11XfI I t,3 )GA 104 4,31 ))4PIGENZ, I C( 96, d I 3,MARDI I) CORCIG
$I. 1(U9IO4 ,25)) rVICIG
52. OATA I YPFTI4 33/54H A IW, TYPE( 2, 1 /5414 Cot ,TYPFf 3, 1 )/'9H3ECi, rn1ciB
S3. 1 1 Y -4 ,33'I1 fIOWi, TYPEI 1, 2 l'9tHO9Jg/, T VPF 2, 2 )/1'0 Cot, f *-V( 3, 2 C0FrCIG
$4. 21/1; '.-IFC/, T YPF4 n1,2 )/1.4H I0I1d/, TYPE4 1, 3 W11IM PAn/, I YPti 2, 3 3/51* COl. CIIFciG
5%. 31 YrL d3, 3 /9IrflflC1, T PE4 4, 3 111I~41,41 N TYPE( I ,)14 )/IH;, TYPE&42,94 C0'C I G
96. 10/H1 C/, I VJEf3.5#)12" 1 S/, TVPE45,53i-giH /,TYPF4 3,S3/49 G~l a:coli3cIS
51If. 5 fvprt2,5 )/54iuri:-5/, IYPF4 3, 5 W# AL f,TvPbTs,5 )3'4!,F /. lhPF I,&) COF4CIS
So. & /H "M f/, T Y.IrP4 2, 6 )t 4IIUCIE i, T VP E4 3, 6 3/)1 -4 AtKt, T v'if 4, 6 )/ 39. Pit CO)9C I
59. 11 Y.'.9 I , I )t44 GA/, TVP,( 2, 1 WOOIUCI9Et, TYPE( 3, 1 )J':f It 19 TSPE45 I of C f";1
60. 0/H12,P ~ 4,3/.~iEVE20IHTh/TP4,3sA it: COACIG10
61 . 9 1 VP 8. 3/54WT93(EA CoAchs
62. 01TA C'i-2ICSSE056383E,-.81'6I-I.955 conCIII
63. IC-9t conc IS
64. DATA DOCRTtIO t0,91 -3.61 147591EI .10466325f-3, coC CII
69. -. ?'I'9C, .7931E9,OP5. .501 CO CIs
66. C FOA 1 ' H: Y) lV.1OCAil3Ot, OhY6F(J-CO0i'flhIhlO, AND CG) lcI
61. C 'dl' ., .- Cu JIAImi#NO Air S. co ;CIS
6s. DATA Alt e1,6, 3t.1, *.9S9~E, 31,15140IF-2. coC0.eI
69. I 33 09 , 3.4190861`399-111 110:1CIa
10. VT A As'-3 1 33 6 5.0 01 COf~le
?I. O~wi rit M.I 24 "k -190551@ .36I2,21mi-1, COPICIG
it. I 4 *. ?1512391-6,4 k.11391124151-v COACIG
11. DATA *5/ 29.6, 29.0, -4.19102016900, 7.99061-,CiCIS
14. 11990ilO-, 36110801011-9t C1b'CIS
Is. DATA All 6.3, s7.3 -1.201023133E*, I.3*30-,COnClS
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10. I -S.6qtI3013E-0. I.0q91041FD1lCON9l
11. DATA A4l 9.9 . -I.90992o99$.S. C.enci$-, CORCIS
1i. 1 .71777910E-. -|.114893409-91 COaCt$
i9. DATA A016.0,500.00 COCac6
so. DATA All 0.00000001, 1i S -,.3110i9t*1., 9.9540711311-2, CONCIS
$1. I -I.1331276469-, I,03i69521-91 COAeti
It. DATA A91 1.9 .I.9 -S94626i2131#O, 2.402366981-2, COACec
i3. I -1.9033135i51-, 1.5119 i5lE-91 COAmti
69. DATA A0loI.S,1e0.09 coact$
go. DATA AiI1O.9900.01 CenRCi$
86. DATA A It/. 15.9 .Als fOpel$
oT. DATA A13l5.41#031 .ONCle
iW. DATA A1,i0.600.9.0i CeOCi$
so. DATA A31/ .C.fl.1.99o.0l COACt@
90. DATA Al1O.96. 9l.0. Si$ COacIS
91. DATA AllI.i .O.4/ comets
92. DATA Ah1i'1. o10.01 coNcA¢
93. DATA AI9#6.9 $e0.90 CenciS
9t. DATA AOl .201t 10.01 COmets99, ATAAIIOI.+,leOlOCOIC IS
91. DATA A21 .961590.01 coactI
90. DATA A21 9.6y.0400 comet91. DAAAIIR.,*.0I €OAClIS
95. DATA A29103.1*01.0,q9..I/ C0AClIS

99. DATA A2115.W 69.0 2 .0 f COnciS
191. DATA A261 9.3,5W.O

6
1 COmCes

101. DATA A2S32.7,/#@.9/ COACt$
IOl. OAT* AW 182.91*,90.0 comCls
tO0. DATA A29/29.60 *0.o0I COAClI
104. DATA A30131.1So.0 COeCi$
M01. DATA AWlZ 1.6 31 9 O 931379$3130, -3.661TOI 2E-1, COmCet
lo0. I 9.7091%34l-S9 -&.73325I17e-1I COmCet
201. DATA A32/26.1# 2f1.7 -5.31590243E.@, 2.40102420E-3, coiCle
10. 1 -q.3259- 06k-60, f.38512351E-91 CORCIS
109. DATA A3316.7,5.0.01 CORCIG
210. DATA m31/2.2,90-041 CORCIG
Ill. DATA A39/3.5,5*0.01 COAChi
112. DATA A3SiS.10,9@.0 CORCIG
;13. DATA A31/3 . 5*O.O/ CORCIS
114. DATA A31/-4. ,.@0,0 CO"dS
I15. DATA A39/2.-.940.01 CORmes
116. DATA A40o0.O,5*C.Ot CORCIG
Ill. DATA 44113.4,59@.0 COmCet
Its. DATA A42/1.1,5*0.0/ CORmes
It9. DATA A4311.409,0.01 COmCet
120. DATA Aq*/4.6 5*0.01 CODACIG
121. DATA ATA ,.7J.0.O.@I COACIG
122. DATA A41124.2,29.3,440.01 CORmes
123. DATA W1/6.6, 26.7, -7.992395609*0, I.114211lYE-3, CORCIG
22g. 2 2.18019s9qE-$, -e.Oll|Sga3E-9* CORCIS

12%. DATA A951.05*0.09 COaCIS
23o. DATA A49/3.4,5*0.0@ CONCIS
M21. DATA ASO/I$ .9 0.0/ COeCi%
It0. C1.0 INITIALiZk VARIAILES FOR THIS ROUTINE AND SUSSEQUENT COaCIS
29. C ROUTINES IN SECTION THREE OF THE PROORAN. COaCl
130. lasso COnCIS
1.1. INNalms COnCi$
13. IO0t3OsO COAClo

139. IORPARWO COAClS
231. M00. CORCIt
130. SAUCHU@O.t COAClI
$31. ICISRS CORClS

136. ISSCISuO CONCIh
139. CISHRO.6 COmCet
lot. CISSNO.0 COnCle
191. IOGHH cOact$
1l1. IOlEye COAC€1
193. OT9EN6.4 COaCt$
199. NTSINIuS COICiS
-iq. O01 J.2,ICC COnCi$290q. AAR01tJ21 Ce Oi IS

I29. IFOAUSIJI'S CORClG
1INS. 1 SAust J )GO cOncle
210. 11CJef JJ)00 COAClS
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aSI. 001 mulu ConcdS
Ill. OATC IStit, J )80.O COamel
153. 1 CONTINUE Camels
159. 003 Laill CamCls
159l. KCGAUStLj )u* Camels
196. 3 CONTINUE CORCIS
19T. 9 CONTINUE Camel$
198. KF~22.CC CONCIS
159. 009 mxIKF CONCle
160. M"1161,01120 CORCIS
161. ANt11142,11112 CO"Ch
IOU. 9 CONTINUIE CORChS
163. RNS@ CONChS
1611. IFIIRC.EC.0Ola TO It coRCIS it
196. C RING STRUCTURES ARE PRESENT, SET RING ARRAYS NRING AND NONANO CONChS
166. 0011 gat INC CONChS
507. UIONAR.,K01 ). CaRels
16S. NAING1.180 CamCeIs
309. 11 CONTINUE camels
110. C2.0 THIS StCTION SEARCHES FOR GAUCHE AND CIS INTERACTIONS FOR WHICH CONCIS
Ill. C T14E CENTRAL ATOMS ARE NON-RING ATOMS AND FINDS THEIR CONTRIBUT- CORCIS
Ill. C IONS IF THESE INTERACTIONS OCCUR. CONChS
113. C FIND 60140 PAIR 9l-112 FOR TESTING. BOTH NI AND K2 MUST BE COmels
114. C IWON-RING ATOMS. CORCS

ITS. Il 00ST K&:Iz,"cc CORCIG
ITO. IF( hRC(mNI).t.E.O)GO TO 5T CORCIG 5T
177. C 91 IS NOT RING ATOM. COACIS
Ill. JF--Fjcf X )#I coCflC
IT9. 0059 JuUJF COantl
180. 1~I(hJO CORCISli. 1Ff I N).01E.Oleo TO 55 CORCIG
102. C X2 IS NCT RING ATOM. CORCIS
183. C IIAS 8fl!:D PAIR NI-KZ SEEN TESTED PREVIOUSLY roRCIG
1011. IF(MN.EO.0)GO TO If oi CCI a IT

lO. 03 LLU AN COflCIG
86 4 iFf x 't it EO.I .ANDO. M*I1(2,LLI. EQ. KZ.OR. MNhI (1 L)L .IK.at0 t2. AND. COrCIG 55
I"'. IrJf2,l.L).EO.NI )GO TO 955CRI
lee. 13 CONT~INUE concls
log. C NOD IT HAS RJOT. SET ARRAY INDICATORS FOR THIS 90180 PAIR. COnCIG
190. If PFtINZANl COAC IS
191. wil X( IMN)=K I CORCdS

193. C IF KI DATA AnlE NOT IN PARENT LOCATION IN THE 11 ARRAY IN THE CO1lCIG
194. C I1 DATA OF 92, PLACE THEM THERE. (.OACIG
1199. IF(I f1142,i ' 9)j'1 tIE Ix1ý I 'IA&1ICALL, SHIIFT( 42.M, a CORCIG

190." C LATsTHE 0DOJ YIE BETWEEN 1 NI O E ~I
197. IFC 0 12)2359V5 CO.RCIG 591 9

198. C S)LE001:0 PRESENT. FINI' GAUCHE CONTRItiITIoriS 4IF AnJy . COds -s

199. 35 CALL Gt.UCI:E(EI,K2,IGS,IGN,IZ..,,GAUCHHI COJCIG
200. GO TO 55 conflC 55-
201. C 0V)U3LE 00180 PRESENT. FIND CIS CONJTRIBUTIONJS (IF ANlY . CCO1CIG

?02. '#1 CI1L CISCC.1NIIET.OO,IGSIGSCIS,ICIS,CI$H,CISSI Coflc[$

-]'0. 51 C, 1II.IE COic IS
I 0O. C3.@ SET TifE THEI1MODVNPMIC AIJO PRINTOUT VARIABLES. COACIG
i206. H~r.GsO COACIG
i07. S.llr.GxO.@ CO-ICIG
r j0q. 0053 L:0l.1 COI 410L 09. 03 Cfpsylill.1 .@ CcIcI
210. TITITLEIS c0o1CIG
'I1. 1430 COICIG
Ill. r-011 (711 cIG
213. IFf IflCJE.OICO TO 11 cv'CIQ 11
?I%. C14.0 R!(th 5TRUCIuAES ArtE NOV PRESENT. PRINT OUT STRUCFURAL DATA c0OICIG
?15. C r 19 r To IF. CulcIG
t10. CALL. P-1 JI fl kcO!1C0
2111. CO To or 1'.fl'(I a
!16. C5.0 n11(3 STnIICTUflFS All 1PNESFNT. tCA'tCM FOR AND IDENJTIFY FUSED c83*c14
119. C HKts SV5Tk4 1.. 3 FI1:O RITGQ CORNIFCTiO4u. CrilcID

721. C IV, I4TIFY Sift SI Of FUSES 01IN0 SYSTEMS PRESVNV IN0 MOLECULE COciS
21l. C I IF ANY 1. CORdIS

11 A.1R 13 8,08-36
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932. CALL. FUSION come 0
tiq. "llf"ZUo Conch.
its. N~lflsconcim
322. NOSIlso coNcss
at?. C FIND SUBSCRIPT CORRESPONDING TO LOCATION OF THERMOCHEMICAL COnCIs
ago. C CORRECTIONS FORn RING K. comCas
929. 0071 gat IAC CORc II
230. CALL, cvcomAiA,LI$ coRc Is
231. IFPL1.1T.O)SO TO 73 CORCIG 72
233. MffmME*I COncdS

233. 73 RINGLI(E luLl comeCIV23%. 15 CONTINUE COAChe
235. IF4NbfN2.GT.O.OR.NNBENZ.OT.OGOO TO I'T Cone's 7y
116. C BENZENE OR PYRIDINE-LIKE RINGS ARE NOT PRESENT. PRINT OUT CORCIS
1231'. CSTRUCTURAL DATA AND GO TO 79. COncdS
230. CALL PAINTI CORCIS
229. so TO Y9 Comets 79
240. C FIND WEIGHT CORRECTIONS AND ORTHO IPARAI CORRECTIONS FOR CORCIG
2141. C BENZENE AND PYRIDINE-LIKE RINGS. COncdS
alit. Ty CALL HEXGONI IGS,IORTNO,IORPAMOORTHO,OORPAR,HRING,SRING,CPSYM) CORCIG
2143. T9 IF(NDKOmSCII.EQ.0)G0 TO $2 coRciS 3
266. C FUSED RINGS ARE PRESENT. FIND RING CORRECTIONS FOR CERTAIN CORCIG
2659. C HYDROCARBON FUSED RING SYSTEMS. CORCIG
246. CALL CA I t.GS I GS RNG2,RINGO(I 24) WRING SRNIPG CPSVM) CORCIB
241. C FIND CORREOIONS FOR A NITR06EN-COAITAIN16IG FUSED RING SYSTEM. CORCIC
z66. CALL NRINGS( IGS IRFJG3,RINGDU 69V),IROING ASAING CPY)CORCIG
269. C 0ELETE RlIN6 COARECTO FAGS FAP MING STS WHICH FORM PART CORCIS
250. C OF FUSED RING SETS AND HENCE HAVE THEIR RING CORRECTIONS CORCIG
291. C ALREADY INCLUDED THEREIN. CORCIG
252. B3 .J=O CORCIG
252. go JzJ.I CORCIG
259%. IFfJ.GT.MD)GO TO 00 CORCIG 06-
251. K=ROEL(J) CORCIG
256. AINGLI(KlsO CO'ICIG
25?. GO 10 85 COnCIG 8
250. C SEARCH FOA ADDITIONAL RING CORRECTIONS AS UELL AS FOR COAlCIG
25O. C GAUCHE ANU CIS IPJTEC.ACTIONS IN WHICH Of.E OR B0TH OF THE COT4C 1G
260. C CENfRAL ATOMS ARE IJON-AROMATIC RING ATOMS AND FIND THEIR CORCIG
261. C CONTRIBUTIONS IF THESE OCCUR. CORCIG
262. 00 CALL SOnNGIEIGS,IGH,IGOJGSCIS,ICISGAUCHN,CISH,CISS) CORCIG

262. 67 IF(IGS.EO.O)CO TO q5 CORCIG
206t. C60. RING AND/OR SECOND-ORDER INTERACTIONS PRESENT. ESTABLISH THE CORCIG
205. C NUIrERICAL ORDER OF THESE DATA. CORCIG
266. CALL ORDERl IGS IMnoK TGAUSl CORCIG
26?. 1Ff IGO.EO. Ol O TO 95 COSCIG ~5-
26s. C7.0 GAUCHE ETH~ER STRUCTURES PRESENT. SEARCH FOR THE PRESENCE OF CORCIS

210. CALL DITEREI IGS,IG0,I~lE TEI ISTO CORCIS
2?1. C8.0 FIND THE LIGAl:D aTmI CrPSTN OF EACH CORE ATOM AND THE CORCIG
212. C Syrf!ETRV ELEMENTS OF EACH 11ON-RING CORE ATOM IN THE MOLECULE. CORCIS

272. is J;.5 COnclCi
276. JY'S CORCIS
21's. CALL SVMTRYfLXI CORCIS
270. C9.0 FIND NUrilER Of ASYMMEITRIC AVOMS PRESENT. CoflCI6
277. CALL AS~rCINASYMC) CORCIG
21's. C10.0 FINDC LOt'!ST CHAINf IN MOLECULE. COlCIGl
279. CALL l*AXCI;;:i'LW,NASYMC) COtiC IS
200. C1I.0 FIN.D EXTEnI:AL RO7ATIONAL SYrrfTAY Of MOLECULE. COnCIG
203. CALL E1TnOTft:)Sr9.'C.IiASVl:C IJ'SUDaA ' ' "'" r~So' CORCIS
262. C12.0 COrIPUTE ItOTERF4'L IIOTAfhONAL biNTRONY COIT3RIBUTIONS firI ANY). o I C is
292. CALL ItJTnOtE OS, IhR,ROTINS I ConflCI
286. IRCFO'xIRC-MO-ME CORiCIS
289. KSUM'IOS.IRCMD COrflCI
280. IFNOSUM.EG.O)0O to Ill CO-1CIG 251
291'. C13.0 PRINJT OUT DATA FOR RING CORRI0CTIONS AND SECOD7J-ORDER RING CMlCIG
281. C INT~nACyIONS. Cfl!CIG
289. C PRINT OUT TITLE. CuliCIG
290. CALL PRI(IT24fitiTlE CrlcIG

291. IFtIRcCfD.FO.0)GO TO Ill CCnCIG Ill
292. C PRINT out DATA FOR RING CORRECTIONS, COn1CIG
292. 00109 NauIftIR MieleI
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2944. LImRINGLI(W) CORCIG
295. IF(LI.FGO.)GO TO 169 CORCIG 1611
296. HRI~.S-t1RING+RINGDEILI) CORCIG

297. SIe;GxSRING*PINGDI2,Lfl COACIS
C296. 00141 IMMI 41 CORCIG
299. 161 CPSYMPN KR)-CPgYl( KR )I.RINGD( KNZ.2LI ICOACIG

302. 169 CONTINUE__ CORCIG 1
303. 111 IF41GS.EQ.0)GO TO 251Cnd
30%I. C THERE ARE ADDITIONAL MING CORRECTIONS AND/OR SECOND-ORDER COACdS
3011. C INTERACTIONS PRESE04T IN THE MOLECULE. PRINT PERTINENT DATA. CORCIG
306. IF(IANG2.EQ.0)GO TO ITT COICIG IT77
301. 00175 Kzt'IRNG2 CORCIS
306. C THERE ARE FUSED CARBON RING CORRECTIONS. PRINT OUT DATA. CORCIG
309. ISK:IM(K COACIB
310. IMKFGAUS41SN) CORCIS
311. WitRITV 4 173 )1TYPE( L, I),Lm 11),KCGAUS(1,IOt8E),KCGAUS( 2, IS)I, COACIS
312. I(RINGOILI),LmI 6) CORCIS313. 173 FOR1M T( IH '41A . X,21qIaO,IH1,F13.3d,4X,FI3.3,3K,9EI3.d,) CORCIG
.3119. I15 CONTINUE CORCIG

315. IT? IF4 Ifl!G3E.EO)GO TO 183 CURCIG f83
316. C THERE ARE FUSED NITROGEN RING COAREMIONS. PRINT OUT DATA. CUrICIG
317. Ki=IRNGZ.I CORCIG
316. KF=IRMG2+IRNG3 ComoI
319. 00181 K=KI,KF CORCIG
320. IBX--I MIR) CORCIG

322. 179 FO n MIT(IH ,A41,5X,3141,8X,IHIF13.3,418,FI3.3,3X,41E3.41) CORCIG
32.3. 181 COTJTI NUE ________________ __________ COOCIG

3241. 183 IF(1 10n Tt: 0.. ' TO 189 COflCIGi 89
325. C THEAZ AIIE ok~TH BENZENE CORRECTIONS. PRINT OUT DATA. COflCIG
326. KIr I Zli~I RiG3+1 COACIB
327. KFI;1+N3IRH CORCIG

-326. color K=KI,KF C03C 1G
329. 1 Gx =IM1(N I COII.CI G
330. U-II[TE(6,185)(TYPE(L,2),L=l,41),KCGAUSII4IBX),KCGAUS(2,IBX), CORCIG
331. I(GORTIIO(KK ),KK=I,61 CORCIG
332. 185 FO,-1 AtOH I 4A4171X, 2141, 1 al f1,13.3,'iK,FI3.3,3X,4F13.'1) COACIG
333. 18T C0111I NUE _____ COR I G
3341. 189 IF(IOflPAR.EQ.O)CO TO 195 CO.1CIG 1,o
335. C TIEERE ARE ORT11O AHOOR PARA PYRIDINF. CORHECT IONS. PAINT COHCIG
336. C OUT DATA. COR I 0
33r. KI=IAfjG2*IRNhG3+IORTHO+I COn I G
338. KF2KI-I.IOAPAM CORd 10
339. 00193 K=KI,KP COC I G

3410 . Ib *~ Imt K) CORCIG
3411. JZKTGAUS41ISE COR I G
3412. 1 -31TE 16 ,19 1HI(TYP E( L ,JI, L =I , ), 9CýA U 51 1 15XK C GAU5?.S 1 , 1 1O AP An CORCIG

3414. 193 COIJTICJUE COACG
3415. 195 IPI IGSCIS.EO.O)GO TO 211 COnCIG 711T
3416. C T11ERE ARE cis CORRECTIONS. PRINT OUT DATA. CCICIG
3417. TCIS=ICIS ColC I 0
3416. 00199 Li 9 CoRCIG
3'.9. 199 CS,,S'fl(L)=CP~VrIL,+TCIS.CPCISfI CORCIG
350. K I V~flr,2.Irr.'G3.IonTHO.#IORPAR.I COAC I
351. KFzgI-I.IGSCIS CORCIG
.352. 00207 9R-mI,RF COICI G
353. If152:IRI(N CofICIG
*354. V1101 L=I :4 COlicI
I4s. ioj C,'LTVLI'LbflTIKFrAUS(IBX)).CPCIS(LI CORCI G

356. 1I M T6. 75 fT',,';<rL 411,LZ 1 4 ), XCGVtJS(IIMXICGAUS(Z ION), COnCIG
25r. 1OJ I G.1111( I____ a__________ X ), .4 i 15( , X , 6AT IS 'T _______L)_L_-,_'I)____

______ 205__ FO;__Ii_4A,_IX__2_,11_,__1. _,__ COIICIG

36. 11I~ICFJ.lO 239 COIC 1G -
36,C rf! 'E (G'.iFUdW;E CORRECTIONS. PRINT OuT DATA. CO01cia

361. ;3*.I0'THO~jonAR#IOSCIS6&'Icl
363. KVz4I-I+IGH om

135
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346. JUYAS 61cootie
361. WRIYE44 hI9I(TYPE(L J) Lail$ )#CGAUS( 1,I111 ,KCGAUSIESN, 111 cmci
369 IKFSAUSE 163) DACI(1*n~cael
370. al CONTINUE COncdS
311. IF0' IOT.E0.O)60 TO 2119 CORCIS 239-
Sit. c THERE ARE OITERIIARV [TETN STRUCT"~ES. PNIlNV OUT DATA. CONCdS
313. LcRl.R3.OIOIRA.BCS19 CONels

34. KFURI-3.IDTE CON CIS
31's. 00149 Knot'p comet$
316. WAITRE6 23)(TYPECL,I),Lsl,9),(UCGAUSIL,N),LuI,3),RFGAUS(KZ, COmdS
371. IOATCIS(1!9I) CORCIG
316. 231 VORMATLIN 995MI9I.3 CORcle
379. 235 CONTINU CONdOS
360. 239 IF(IINR.EO.O)GO TO 251 CONCh ft
361. C THERE ARE IATERNAL NOTATION CO011TRIBUUIONS. PRINT OUT DATA. CONChS
362. EluhSS-INN.I CORCIG
393. 00293 ERhISSo CONCdS
384:. hII( V& 3 f#)1CGAUS(LINA.OATCI&11 112N ConchS
369. 29FRAT418" INTERNAL RTTON, 'I, 1141,01FST,F13.31, CoRCIS
306. 2%3 CONTItkUE CoRCIS
391. C14.0 FIPIZ CONTRIBUTIONS TO THE ENTROPY ARISING FROM INTERNAL AND CORCIS
366. C EXTERNAL ROTATIONAL SYM4METRY ANO OPTICAL ISOMERISM. CONCIS
349. 251 CALL ENTSYM4(NOSNNENAN,ME5O,MASYMC,NOSNV,NPSUDA,KCSUOA,NOMESO, COACh -
390. 2SSN sop IS) CONCh S
391. C19.0 iINO SUMS OF ALL ACOREMENTIONEO CONTRIBUTIONS TO THE HEAT OF CORCIB
392. t FORMATION ANdD ENTROPY. CORCIG
393. NSVMZCISH.GAUCH~4+OTEN+MRIINR CORCIG
394. SSYMuciss4loTiPJs.SRINSSSNSOPTS CORCIS
395. RETURN COAC IS
394. END CORCIS
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3. SUBROUTINE CRINGS4IGSIRNIG2,ROIAI'tCAHING,SRINGCPSYN3 RNGSS
2. C THI SUNROUTI4 E S EACHE FO CETAIN FUSED CAT.DON RING SYSTEMIS. CHING$
3. c IMF PRESENT, ITI APPLIESESPPOROPRIA'E AtUS C OR RECTIO '4S To IHE C AINGS
a,. IC VH EA piODYVJAIIIC PROPERT I ES. CRINGS
S. INTEGER WEIGHT(l) CHINOS
1. 0 1 OENS ION erOEL(410 ) KONDI 910, I0 1,14OK1OI41 hI3)1:CP SYME II3,ROATA(1.6,D, CHINGS

7: RPRDPI6.,K0),NOKq16,l03,KJ4Z ,TO USEIOIKFGAUSIISOI, CIG
6. ZfKCGAU S( 3.150) CHINOGS
9. COMMON/BLK Z/WE I GT, MWGT4 9 1, (OLWT4 100 1, 1 X 100, 5 C.,NC RDlKCINGS

I0. COF% *ON/BLK 3/ 1RI1NG( 40, 30 1, 1 AT 11150, S0 1,NW.( 100 1 1,1S4, IO3,KO)AI lO0), CRINGS
It. I] "R`IOO),CBOOI IIONOS wR ClINGS
It. CO(ll201a/aLK,PiGfjC( 10 40) NSS41.0,23 NRX(60 20), IRC,NOFJFUS,IRCIOT CAINGS
33. EQUIVALENCE (MO.111 I2,b3 EREL11) 1811 BI 1), 1,KOVO I, 3lIS( 62, q) CHINOS

19.~ ~~~~~~ 3(.KME1,80 11 ! EFljOK(I 1 2fXA(I ,55 I),4KRPPO( , I lIG
35.~'ol ItD(, )iKGA~ t MIAT N I I, ( IKFGAUS( 3 I,I1f4ATI ,1 )1, C3INGS31.. 34X 2CAS I * I' 11GIMAK 171 1 6J 3 I.X 2I,0N ChS

I?. C1.0 I ITILZ& CYCLlE THAT SET E 0HFUE RING SET. CRINGS
I$S. IC211DKOMS(I J`CHINOS
It. 0033 lu C CHNO
20. IF(4iaKOMad3 #I.N.2GO TO 1 CRINGS I-
21. C2.0 THERE ARE TWO RINGS IN FUSES RIN3 SET 1, CPINiGS
22. K3:KOIIS(l,II CNRIGS
23. a2E0i2I) ' WINGS
2`1. C3.0 FI#JD TAE FIRST 3-CENTEREO RING (IF ANY) IN SET I. CRINGS
25. 1 Ft IR7Gl 1 1, I .NE.3 )GO TO A CRA.6 I 3'-
26. C RIN 3 S 3-CIENTEREO. CAINPGS2?. KJ( I )%II3 CR IFJG
28. KJ4 2 zKI CRINT4S
29. Go TO I CRA-1 -S 3-

30. 1 IF Iflt.Gff2,I 1.NE.31C0 TO 11 CR 11.111 1
]I. C RlICO 2 IS 3-17ENTERIED. CRA I~ NG
32. Kit 1 )292 CRI N'~S
13. KJI 2 -EK CR INGJ4
34. C41.0 AT LEAST ONJE OF THE TWO RINGS IS 3-CENIP~RE. NOW DETERMINE CRITICS
35. C OTiI:C RING PPOPIFRTIES._________ ________Cf)cS

-3-1.. 3 "!U. 7- (-,lC' I, )+ 11 1'.:T OP 4 3.K 1 ).KS1PjOP( 5,91 K a I I , K2 1* C
3?. I .:' 3,:(2 1,rrAOP45, K2 C,(Iiuss
38. To( Kt SUT I. %a0 I4 TOI R S3
39. C5.O BOTH RINGSS ARE SATURATED CARbON BAiED RINGS. CRIIJGS
190. NI=KJ(2) CRII NGS
013. N271RI1C NI, CA CIT!CS

.. C1..0 MAN41~rY COMM¶ON ATOMS 0O RINGS POSSESS CoDIJGS
ef 3. 1I F JNO39 2, 1 1-? 2 5, F, I C nI N11S 5 r- 117,fr;. c nIT A(S I1RJE I ATOM IN COPRON. - c I I ", J

S9 I F(N2,.14.31C0 03 CA I firs
461. C sic O: R ING IS ALSO 3-CENTERED. SET RING CORRECTION FLAG 17IT GS
'4 . C FOR SPITIOPENTANE. CA1 Jfl5
4S5. N321 CA I ý; 71
'.9. GO To 9 C RI N159
50. C 11P1511 HAVE 2 ATOMIS IN COrMOW40. CA I TNG5
St. I IFIN2.Gf.8h';O O 11 3 CTIT r7s T
52. C SFCOfD RING ýS 3,95,, Ot 8-CE1JTEREO. SET RING CRINI'T
Sp 3. C ConRRCrION FLAG, PýOh UIC41.O-4 '"1 Ol-UIANE, CfI .G ,,
5sq. C -42, 1 ,0 )-pC4eTANE, -( 3,3, 0 1-34E lATJ -' "'I ,0 3-NEPTANE, CHIPIGCS
55. C -45,I,01-OCTANE, OR -1141.t0) _NONAAIE. CAIIJOS

57. MO. STORZ TW!O RING N(IMIERS IN PIDEL. CA I rITS

so, 9 1,2:O10. CR31.1
59. r43rl.f P.0 INJ ICR IM's
1.0. FOfloz.I~ CAI NtiS
61. V'ELI U) :J( 2 IClirIT's

1.3. C PPO COIPCCT IONS TO TIifIWIR~Cpfl0',M4IES, STO.IE PF1)IIIEUIT CflITICS
614. C (..Irf!CUT OlITA, A:-0 COIJI I'.*U THE TEST OF 01111:11 FIUSED RING SETS5. COIIUCS

1.5. IT0 ~ lIf:'flAMA4N6 CRIOM~S

F). AICUSE IIiS I'N3*8 C11I N114
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Mt CAUS(I# t318OUR1 CAMS44
is. KCOAUSI k I1S )BJ,* It cJl .. INGS
T4. I I CONITINUt CAINGS
IT. ART"" ClINIGS
1I. INS CliNOS
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CT Mo

2.l" SUY off2 CT we 1I6S,1 on T
t. C isi NIS 5UoSOUrI lt CH501S For THE FPKSINCI OF N02 OROUPS AN 50w
3. C AD 010 CY C tC APOMATI Z A 01561 WICH 41100161 TWOFOLD INTERNAL CTM0

9. C A OTsTIOSOI.: 57551159 &%OUT AN NIlS WITH A 505125005 cy Mo
0. C rOSl r aGlO5 I" 551? ITo 'T S 1HE 1.TIIS 0. C IW0

A.N CI "I500 05 COOS5IIP O 10 HEC OSTROF, CIO
I1. 291610 5 R ,2292,SYMOOL 9 ), 0:10199,98 1 CTbob

9. 0M IT" A9.OCZaDIg I I AC a&US 4 3'ISo 20 aAt CIS t I, 1 50 ), AT AUS ( 1902 cluC
20. I AT bXNZ4 10 ?T M o
I . C055051SILK/1,0 , NOS ,S VMY, S V RIO , PC VAL( 9 ), $A 10 dM0
I2. C'35505i1LK2/M1I 02T,72M6T29 2,50L01100), Ia 2( 00, 5, 6 , NCI 00 1, ItCC CISC

I). 1 1 D on 1031I0251to )0,30a I6AY ( go, so ), WWI 100),! act 200 2,005! l0ts, C.YMO0

Is. 101" 11:111"C"1 hC0AUiq(I, A 1,15AT0t5 1, 72 ) 1, 1DAI CIS( I.. 2, I I Iext1, 66 1), CTM
16. 2(5T0(5lSa9, I ))2, CT SENZ(I)1 1019,21 )!,40ITGAOS(I ,I501C241,60)) CTMO

I T. C 1 0 C1*EC OP N05 O0 GACUPS WWI2CH 405 kOl §USPIO0 TO2LINEA LI 60505. CT WO
,a 0013 f.1, 9CC CT MO

S9 . I71C(2.1 ,A0 I )GO '105 CIMO 3----
a2,0. J 'C'5( 2.'1 CI M

JI. NOFIf2 )421 CT WO
00.1C J-J I, JF CT MO

k21 . IFIUJI). m .960 T1 CIMo 10

I J; C tAol GROUP 571515?. C? MO
2.CALL L115I0.IIIEOY)CYMO
7.IF! (LI k e .I .1 0 toI CYMO

to. C N02 LI GAWS ON50 INEAR. CTNO

-9. 015! - -- - -CTS

290 100 2.1d0IN CTWMO
I9 !SI :s :1 Is1 C'T MO
11I. K t $Aus 1 , 1 66)of CT MO
3 2. A T 6 4 U 5 ( 0 $ " 9 C T MO
3)I U.T25(2, IQ a 4i370_____ CT SO

is. 3 CONT sI Mug MTO
36. C2.0 I F M)ONO CCLI C 4140MAT IC A26 I 5 N S R OT PA[$ ENT,4 001 UP1. OTHER WI5M11 LIMO

I7 C CO TI S'iUs . CT wO

10 g72155260 "If 4 CC, :1M
9. C3.0 ltI I I A'I It a5, CYIUCL1 TWAT SCAACUIS FOP THE PRSENICE OF CTM

90'. C I :I1500aL IMWOFO L 0 SVMAY 0TV. CT WO
2.0017Y ".2I.5N of % CT MO

92. 9 - aT of , q " CT MO
91). C TEST ALL. COMPONENT$ OF Al256 a. CT MO
994. 00o II j . I7 CT MOT
q5. 9 1 I I s G ItJ) CT MO

I94.A " 17160 1. L2 2.1 I 10 10 T7 IM 27 Wo
97. C COSCTI IT 0Y 070 R 21 16 REaTE! ;"aft 2. CloD

q4. 10-1 CT MO1
sof. jF*00'AD I CT C:MO

5. C F 1 0 T.1 52061 ... 505-12011 050 07~kO OF 5 PI 0G ATO 2a. CyM
Si. 00i2 I.RJF ;;T 0

52. 0C - I II a 1 Is(IT Mo
I . 27 LC. 10 .9)GO To Y CYW 7.

55. C 10050 2 STORE ITS15 51001 210EN 050 "u~O C20

50. 0,10*1 CT WO
S7. 11110. 01'I. 3 260 TO0 IF CTb. 27

so. 60 7O01I CYM 122
02. C 9i OlSIOoI S AW, - 100511 (O0 Ii. I 9 I M0A7AA15F 0 CIw

00 27 C11 29. 17, 1IM a W 2 0 t 4 0117

00. C L 0 0I 502 C-ISI IT(51 1951 10 a7 LiMO
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CALL ISUALt OCS0101ROl .6CtAS 1,$, 1.t.I.IPgSC? I IT we
VS. C "IU TWAS~ OLO ITARSIR. STOWS PiI 01COOT VANI ASLS IT we

it. SAlosesW& ITUS:taus I's COS sel I N
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CY Come

15 USNOAUT109E CV CORP(6, LI I Cv cc::
I. C TisS uslOUlIIlo DETERMINES THE TYPE of altos compactIOU THIER CYCO

3. C IS TO It APPLIED T8 A N04-FUSED SIR$. It ALSO0 SETS VAR 10 US CVCOAP
P1 IPES0 APIV$ ANDS 07 Mai I CI CATOPS , I F DR RZES OR 00PVA 11 M CV come

I . C TYPE P 1 NG ol PA It FAET . CV come
6. 1 PITEIBEE S-ORI(9,)SYMBOL( 9 .64 1 Of 10.) OfICYcoon

I. INTEP I9WE IIOHY 19 OVCAPom
P. 01 MEN$104 APS(do), Mat( 4 ITEp1P(8 JOUSS),Ismtso1,1041004 36) CYCONP

9. K BENZ( 40)IS I Of-0), LOto I 1O), LISCMI 2 , LO CCO 43 0 , KA FOPI 4, q*I. CYCOA
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2). It ONAINZ4 SR6IDOE2,RO)) .V COOP
a 9. C I.a INITIALIZE VARIABLES. CYCOop
as. LISS CV COOS
24. 00 P,6 CIV CORP
26,. ::PROT,,UE C COU
29. 1UCall?0I0qua Cv come

it. IF( fu". ST. 9 )SETup" CVcoma
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3). 350.0 CV CoRP
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Dat A!

1 . BLOCA ItATA D4 AT A IDat AlI
a. C TEE!) BLOCK DATA CORYSIN0S T1M9 DATA FROM SANSONI GAOUVP ADDITI VITY DATAAt
3. C TAB LES. TN! T ABULAR I NP UT PIN60 0MOUP COMAPAIE TH6 6 E 4!1 ICHEEI CAL DAT A!
It. C GROUP SYMAOL t GRO UP!,60 GAO!t, GI0 UP)3 , ( 2 )ASS I~l GO RO UP DATA!i
I6I C WEit647TSUM), 3 AIWEAT Of FORMATIO0144MP216! AND !A4)1DYNTO PY51211BI DaTa)
6. *C AT 1`16 DIG. P. , AAD INus COEFFICI EATS FOR TW HS EAT CAPACTYV DaTa!
1. C EQUIATION CP A CPS # 0PUy? 0 *CPA!?!ý..* 0 CPA!? .).* DATA!
B. INTEGER GROUPS( 1AO), 60O UP114100),11MAUP)! lAB) DAT At
9. INTEGER1 SUPIISo! a DATA

t0. DIMENSION CP! 160 ), CPR I 160)1 CPA! 160 , CP4! 1800 DATA!i
It, COAMD ft/BSLKU$ItNBC!60,60 ),NBIS!460,I2 ,AB0!6@16,20) 1,!AC,ANOAFIUS ,lRCtOT DaTA!i
It. CO M!OA/B SLK7IS UM,M14FZ98R! I0 1,62 90! 1AB ), CPE 160,4! DAT A!
3). EoutIVALNIAC ( GRooUPI!1),NSCIZ ,1,!BO UPZ!!I),NBCetl, 12) I, DAT AI
!9. 1 (Go 0UP 3 I ,NB4ISC 1, 9 1 DATA!

1!1. 1 U!I V ALENOfCE I CPU!! I,! ICP I I ? ),!I CPUX!!I, I), CPR(! I), CPU!!,) 3), CPA!)) D AT A!
16. 1(!Cps(!!,AI,CPII! I ) DATA!t
II. C!. DATA FOR MYOAOCARAONB. DaTa!
I6. DATA (GROUP!! L1,GROUP&( LI, GADUP3! LI,S UM(!LI,"F2916! L ), S 2 96 LI DAT A!
Il9. ACP!I! L!), CPU! LI CPA! L I, CP 4! L I, 1,'I,9 It DAT A)

00. BACMM!, 'IC 'ON , 296, -30.00, 30.41!, DATA!
2. C-!,671230)IE-!, 2.91`03114161S-2, -1.167114356-5, 2.1$035!35f-9, DATA!

22. DANcmCMNC,9C ,M ,m 299, -9.96, 9t.9-2, DAT A!
as. E-2.49191!00E-1, 2276IE2 !)12211 .6191-, DATA!
24. PA!ECMCC,!EC ,1H got0, -!.90, -!2 .07, DATA!
21. G-1.72337101.KO, Z.6110066B3LT-2, -. 9!6E-, 5.63T.797!7O-9, DATA!
26. 9N4CCCC,'EMC ,K "m , 606, 0,90, -35. 10, DAT A!
a27. I 91. 0 769 3 20a91*a 3 .AIZIA9U14IE-Z, -3 .64167&%&E-4, !.IEZ46o609E-6 DAT A!
2s. JiDN ,410 M ,IN ," IC)!, 4.26, 27. 6!, DAT A!
29 . A1 IIAAI ! !. 19441!011E-2., - .06666161E-5, 2.3294E9302E-9, DAT A!
A0. L-NDIEC 4"9M NI I 1333, 0 .99 7.97Y I, DAT A!
3!1. M 6,A956673)7E-!, I! 1422&1I601-2, -6-.320119053f-6, !. 1A4379ise-9, DAT A!
3A . N4NOCC ,4" ,K 4H I I 12), 30.34o, -312. 70, DAT A!
33 . 0 2,Z!7I9A)112(-0, I

7
.
T
I!2 -P9 17!E- 3, -A1.911SV9009F-6, !.OAA609O9m-9, DAT A!

3 A. P990Com ,AN" ,M , 1 2too, 6.76o, 6. 30, DATA!t

31 . 11-!.03001557W.0, 2 .3A64021!E-2, -! I 9A9!!77?E-1, S. 7 6 02 91 0-9 , DATA!I
36. A9ODoC ,9gm , 4 N , 2!! 0.69, - 194.60, DAT A!
37F. $ 3.339099111-1, 1 .6794686B6-2 , -! .627621761-5, 5 .7916103631-I TOAT A$
36 . DATA 4GAO UPI LI),GO UPI(!L!,GAOUP3L ) r U9!L),APF290!L.5 2 96! L) DAT A!
39 . ACP!I! L, CP2! L, CP)! L. !,CP 4! LI), L!@ ,! It Df AT A!
41A. RA#NDoM ,1m ,9M 1 20!l, 4.79s, 6. 30, DATA!1
9!. C-!.031015597C 0 , I2. 3A69629IE-D , -!. 965!!77T2E-1, .76029!O.E9 I T a!
q2. CNDotC , 4M ,9 ,w 2 1 19, 6AM6, !91 .6@,, DAT A!
93 . r1 1. 339 069!4 1 t-!I, I A7II6AAA1t-I . -102 6721767f f-I9, Ig. -0260361-9, DAT A!
do94. FP9001W ,A ,9M , 4 * 009, 6.76s, A 3aA, OATA!I
-19. G- I.03ol I)A0 7E0 , I2. 316,A921(-2 , - .9651!? Tr zI- 5, I. 76029184[-q, DATA!I
916. MINCOCH, 9MM ,9 ," 1 D 723, -94.76, 9.00, DATA&I
971, 1-1 .910160331#9, 2 . 92031432E-2 , -l 1 993264141E-R, 1. 19A726t93E-9, DAT A!
48. JAIE"cDoM",-MN" ,N o" I 114, -ill 2, 10. 20 , DATa!

99. 41-)31F3651#493141' 3. 561A717!I-2, -2. 698696033E-9, 7.4 A9 ý-1aN6 4 - 9, Cat A!
go. LAMCD2N, 'WN" ,M 41 1 *it6s, -4 29, tO. DO, DATA!I
9! . N-1.73A151940)I0, ) .A166nlitf-2 , -2.696u6033E-9, 7.61RA19 DATA!I
01I I N9IICTCM,9WM I9 a 1079, -9.7r3, 10to30 oatATA!
$3 . I-.P99610 O. 0149114996 2, -I.)*77 r0 6!31-1, ,I74*0000El-9, DATA!I
194 P-#9CZCN,4 MAN IA I 2176, -94.806, 9.39-, DATA!t
99. 0-!.0931§91*U.0, 13,00A676%F109-U, -I2.*!9636SE-1, I,.6T!4I963(-9, DaTA!I
it. 69910DCC, AWN I , 216, -I. 40, !.I. 69, D ATa!S
517. 5- 3. 6 0 01AUIfI 41 !131 1610(-l2, -2. 82! 799T3(-l, *31* 7 r0 62-t D AT A!

16 C I DAA 4 AGPUP! L'wfl GJ UPI!I LI), GRO UPIEI LI), SUM! L 1, "t9191f L S296f LI DAT A!
It. AlP!! L!,.CPUII! ., CP!7 L I, CPAE L1, LO !9 ,0I7I/ OATA&I
Go0. 6AEICTCC, MIE ,N q , 1 3 7I, -!I. is0, -1I1.39, DATA!I

6! C-8 6369to0663.6 I9137162212I, al20-1096011if * 1 ,l7'7If- 9, DAT A!

63. DANCICC, ANN ,9 * , 1 3 11, - 0 ,9g,6 1 ,tAT A!1
6). 1-2 MI!O60AAE-'6 3 1411!O6A1!--l, -2 906*916 0f-9, 17 215263711 - 9, OAT A!1
66. PANCDCC,9W 99 It, 19019 , 1.60, 3 1,DATA!I
60. G-.6769., A3F9139091-1, -A I779! *T9I1M ATA!

466 WAMcCEC, 410C .49 1 139l0, 0 6! 0916! CA &
67 . 1 -6 V313 969)10, A.9966)2A71-1 -1091 001 1 53194-'6f1-N, 0616!&
66 . JA7 ,AN m9y HH40 10*12I, 1 6.3, 29 70 DATA!&
69. 6 I. IA6I10 6 9 -0 1, I. 12)MAA4ofI, -6 103130491 IAAIO2!9-9, CAT a!
IPA LANlt C ,9 9" g , I II I, 27.99411, 6 v1, DAT A!
ft. A I. A666A7)0f*0, 6 943390061-!, 19,626966131 A6, OO1*4A1t-9,-s DATA!

00%" NAT q% too Al 2s 20! to0, 6. 913, D aTA!&
73. 0-I!93191*, 14$39901C.1, -1 17411631-S 1 3051) 1A61-9. DATA!

7o, PINKIE VA4 I~ to200, 29 10, A 3, 4 DAtA!I

7o6. o- I .! 31I996C0, a.141199171-8, - I 3747!03f-6 0 113 766t-9, DatATA

I'FEB 73 B. 62-1B

45



74 Z*12 ,1 ,91 ON 1014, 3.30, 1 1.5$,DATa)I
77 5-I .4609) 7*"o ".0, 1. D9290001-3, 1 .35 3-9 12a71f- 5, 3 43)3532a0-9/ DATA)I

76I DAT a I GA0UP iILIGATLP2(Ll),CG9401UP31L ),521m)LI,112 9AL1,3Si96) L, D AT At
79. ACP I( L, ClI I LI, CP34 L, C19 LI,L'20,23 1/ to ATA)I
eo. IONIC ,ON ,4A * I Ii, IT),I 1 ,49, DATA)I
IAI. T .1 l72)141E- I , 1.D7199917.91- 3 , -2.1)992?*097101E-4, - 1.2)13A13 10 E--IO, DAT a)
I2. 39N12 ,911 ,9 ,0m 1 993 , 5 .66, -7.00(, DATA)4
03. E2. 039205771.0, 1.757632000-3, - 1 )3TI 18AjA19-4, -3,504)7T99)01.)), DATA)I
69. F911N27T ,914H 91 , 1,9* II 4, 5 .45, -7.60, DATA)I
65. G-2 .0392057?7 -0., 5. 75753206E-3, -2 1 3 7)2 6900S-4, -3.504)719)41 - I) IDAT A)
04. 119)42 , ON ,91 0 , 994, %9.94 , -9. 4*, DATA)I
07. )-7t. I 100837Y40f-)I, 1.7 9 kIt14651-2 , -)1.5 195 0 771- 5, 0*7(N004 29)41-&9, DATA)I
0s. J*IOA ,*M ,* 0 , 997, 391. 20,, 4,00, DAT A)
09. K I .AI0G4*949 3l1f-0 0, I .739141931-3, -7) 4430*13)0-4, 2.0 23 79g75 301:-9, DAT A)
90. 1.HZ) ,41N 491" 1 999, 90.609, -941.4325 , DATA)I
91. N-.322A 2 I. 2809639f-2, -1.0 219462 0 50f-5, 2.934)0706[-9/ DAT a)
92. C2 0 DATA FDA DD0I'*E -COIITYIOiINJ 06 110U.SDAT A)
93. DAT A I GRD0UP)I (LI), GAODUP2I L I, GAO UP3( 1., S U( 1, ),1F2 901 L St 2181 L I, DATA)J
99. ACP II LI1, Coil LI), CP3( L I, CP9I LI), L91),,1T I/ DATA)I
95. 54111 CO ),90111 CODI,911C 1 1502, -29.2 a 0.0 a DATA)t
90. C 9.0. 0, DATA)
I9I. D9W4 COI,9D ,911 , 05m, -33.5 * 0. 0 , DATA
to. 1 9.0. 0, DATrA)
199. 0911 CODI, 91102 ON 1 $s165, -94. 0 * 0. 0 DATA)t

1)00. G 9.-0. 0, DATA)
N0). cc11 )D 1,910 NO9:11 ga 90, - 3 3. 190. 76, DATA)I

102 I 3.1929293*1-00, 1.029)6A14[-,02, -3,.3 5001)5 7AE06, -T7.621D3625F--10, DATA)I
1 03. J144C01.)fl0,How , 670$T, -29.9 S 390.93 , DAT A)
1 0* K 9. 4.3300943.]E00, 6.580491050f0-3, 4 .033953*430f- 046, -5 054994292E-09, DATA)I
1)DS. L9111 Co 1,911 ,9w N11 1 )7, -3 1.7 1 0.0 a DAT A)

1 04. .4 *-.0.0, DAT A)
1 07. 4411( CD I,912 ,911 0 2 700, -39.) 1 0. 0 ,DATA)I

I of. 0 4-. 0.0/ DAT A)I
1 09 DAT AGA 0 U1IPIILIGA 090P021 4, LG 0 1UP 3 (L ,S UM0)LI, H F 29A L.S 2 9 1LI DATA)I
I1)0. AC PIIf LI C Pi2l LI C03( LI CPI4 L I, L-58, 64 1/ DATA)T

I I BO1 0 ),91ZC 091 N 923 , -37.4 , 0.0 O ATA)I
I I2a C " -0 .0 , DATA)t
1 13 D%"1110I,921 ,911 ON 1 720, -3) , 0. 0 ,DATA)

I1)9, 1 9.0. 0, DAT A)
I II5.m 1* O )0,911CC 091 , 9q6, - 3 15 1 1.0) , DATa)I
£1a4. 0 3 . 30091)9901 00, V, 1 43499) 17E- 03 , 2 . 3 33229910-0.16 - 3 , I9 74)000-09, DAT A)
I? H%"'1 co ), -INCH ,941"1 , *3 , -29 .4 , 394. 93 , DATA)
I)6 I '. 633009A10.00, 4.59"410501-03, .0 3 3453 43[-f04, - 5 T5q940*2C-09, DATA)t

1)19. J111 CO ), 11111 ,9ON ? 790 , -?21.7I , 5 3 .4 1, DAT a)
1 20. A A 2 6038102E00, -4. 55150196E-03, 1 129433919479-05, - 1.0091913[-09. D AT A)
1 2)a L941NO (CO, 4"91)CO, 9f11) , 2 132, -50.9, 0 0, DATA)
1 22. M9 - 0 .0, D fATA)
1 2 3 ft 11NO CD ,91 ON 1 )a 1003, -19.q0 , 0. 0 O AT At

129 0 .0 # AT A)
1 25 DATA 1 ONOOUPII LI1, GR0072 ( LI), 6010UP3I L5UI ,119 )I,112 981 L. IS 2*1( LI DATA)
1 24. ACPI (LI, CP2 L),CP31t 1, CP9I01L t,Ls65,7V) 1/ D ATA)I
127. 691104 Co.ON )D ,91 ,0N 1641 , -9).. 0.0 O AT A)
1 20. C 14-0.ý0, . ATA)
1 29 a4 D10 4cc,1) , 91 ,")c 946, -913 IfI.131, DATA)I
1 30. 91 9.0.0, DATA)I
I)).1 49NO( CD , 911 ,91 0 45t, -40) 31 290.52 , DATA)
1 3& G-)I.085Z45205 70.00 , Z .461)054911-02, -I,461 9 3 57V4E- 005, I O0l90I0*)-061, DATA)
1 l.1 11911No0CC ,90 ,91 ," 1 47, -14.1J , 9.9 4 D AT A)
13.9. I 3. 993759650'00,-)I .943)00601-03, 3 "50936719f- 04, - 1.19)201111-09, DAT A)
1 30 J*41000 ,9011 ,*%1 , 902 a, 19 .0 , 9.9 q, DATA)T
1 34 & K 3,.9937T5918 5 -0 00, -I .963111960-03, 3 . 4 5V'36 879(-CD4 -I1. I9 120yIII- 09 , DAT A)
S37 19110011 ,9ON ,*to" , 399", -146. 217, 271. 05, DAT A)
I6 is 2 . 149110532[-00, 1.1-13233530-02, -9.1 1 2923 2 50V- 04. 2 &751100S0-09, DAT A)
1 3 9 N41410DO ,91 ON 1 , 2)40s, -00 1 . , D AT A)
I90. 0 4.0 .00 DATA)t
It) D10AT A G% CAUP I IL I,0G1O0202ILI),COUP11 LI.,S5UNIL "F12

9
0ILIS290111L DAT A)

1*0. A CPI ItCP2IIL CP03411 099)O LI),Lt-71, 701)I DAT A)
1 13. A.AODC ,911 91 , 264, -31.3 1 0 0O AT A)
1 *9. C 4-0. 0, DATA)I

0911 ,*1 ,911f ON 2)4416, -19.) , 0. 0 ,4 DATA
1 46 1 9.3.0 DATA)I
I *9I. F * n -C ,91 o911 1 i69, -0 .4 , 0 ,0, DATA)I
90@. q- 0 9.0.0, DATA)I
4199 11*1150 ,1 ON 4 , 6 S10 , -3. 9 it.) 1 DATAa)

IS90. 1 14. 60 $61A3*A300 0 ,-S 127206)1 0-OS, 1,9)00)156 ) I-O0S, A. 914100020-09, PAT A)
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151.oc .IC Nft ,9N ## *3 -13. 7 1 0. 0, beTeAl
I52 as A.)000-O-.9171-1 7.7l001-* -l.9635AO*I-09, DeAY)&
15St. L14KOCH H9 ON3 act0, -31.00s, I*I.07, OAT At

1 51, wNl'io'COlIN ,9H ,1 N010, 6. 3 , 0. 0 , Ate
1 36. 046.0.0/ OAT al
I II. DATA I CROUP 14LtI, GO UP1I L:,BAOUP)3 L ),S UP( LI,142

9
06 L'.*I L . bAT AI

I so, A CPl4L ', tP2( L tP)( LICP 4( L) , LB,5 )1 DT A I
159. S*NiOkt,9MIN )c I 01 1793, 9,9 0. 0 ca bete
1340. C 4 0 .P @' AT Al

1 6 - 41m ( t , f ms w 4" 490 T.eO, 0. 0 AA
1 62. 9 1911.0, DATAI
161. PiNDOOD -*9 69 )4 .9 , 0.0 , bete
1 4*. 4 41.0.06, OAT Al
I1S5. W'IWOAC ,9 I 9 N 39 172, 30.3 0. 0 ,* CAlI
1 446. I q-.0.O bAte,ý
1I67. jibl *9M ,9N , 4"IC,6, 0.4 t 0.0 A Iee
1 61. 5 0.950&T13str-ol .12460-, C. 31002053f-b*, a.33 i)791Sg-09, be.T II
3469. 14LlMZCD, -IN -I" , 145 , 9 1 0. 0 , beTeAl
I3To. a 409.0, betel
Ill I. muniv ,*e04 O I9 1 35 4, - 0,9 -30.? , beTte
a It 0-e.*17*I*0 ~4735-l -40.OO39cl)CC-0, 1l.900300q0-bA/f beT AI
I 71. DOTe A GRO UPI (L, GAO U%2 L, G 0 UP33 LI).SUMEL ),Nf939 L3ISl2l ( L, beTel
37*4. A CP 1 LI), CPlI L ', C PI3I L, 023 L ), L'-0b6, 92 3) 10 t a I
I3it. 809HC(CD, !01 utICoM, 35331, -TO,1 0.0, beATel
lie6. C 11 0. 0, bRTel
t T r 09KC(CO, -INcc"I,W ,0 l0s0, -1. * -i 4 OA octe
a37s. £ .0 .4, Dal e&
I is. r-4ecCl wCW9 t , 955 "' 0 o, -p.0 .9. OA bete
300o. G 3.594M3093-01, 2 .51 ll*39(-0z, -2. 04$l1104(-05, 73*A41461~-31-9, betel
"IL'Sl w~cic, A$"CCC,9 'i 3341, 6A 0, 0, betel
302 110.0, bto AlI

I3as. J9.W(C4Uo, 'I"W)NW,ff ,N of2, -30,00.0 30 $31, (IATAte
IftI 9-1,61423834t-01, .11132 924126-DOP?1, 6l11T3 -3J6t- 0; 2 *lOStlSlI-D9, OAT &I
IgoU. L-IWCOUC,9CC ,9N , *5, -34. 0 , 0.0 a bAYtel
1ISA. a .'0,bte
IT7. b900,iM ,N , 52 -32, 00,beA
300. 0 1.0. 01 bATt c

1309. OATh A Got'UPIIL I , GDUP2I11 CRJ94 )IL,$SUML ,91L I,52941 L3, b0tely
I *0. A CA 1 L I . CO-1L3CP34 LlCP *(L , L-93,91/l OtATlA

3931SICOOK,W d 9o it 4.9, 'iT. P.O Asbte
)92 C9IN9 OCT9

193. ~~ ~ ~ ~ ~ ~ ~ 01 b*CkK91 , 11 l) e . ee

1 99. 14-. 0.0 be? el
3 95. 79C0WW ,iN ,ocC 3)00, -'0. , 3 0O ATA)I
394. 1&11631-0 9.0.0,95101 bet6405E-4 VAl
197. .W9W"cOc C c , .W04 o 1 5 , e1 *. 00, 1-ItA, betel
t90. a3-4I.2I3t9013l1.o,-s' .6e9660401-02, -9.a 0410961(-01, aZ.91410*D65I-00, beT te
M9. L241,0CHC,9W ,IN . 4" T.3 -1,00 , -33.00, OeT At

202. N-a 94063057AS1.10, 3.e9l63w1ef-01, -).Iea l b-0 S o-0, 3 .13Il35)9(-00, beTels
t0$. W*HC"OWI.4.*W ,N , -on131, -30,00, JO . .;, OAT al
209 4 0 -,,T0071339(-0l, 1.~~~I-2 -h19030ý19(-0S, 7 3e2012¶tIf-091 beTelS
289. C3 .0 DAYe FUe NIlTRO Gre-CON'et mimO 600UPS . et, &l&
206. DA10 GO U I beA P 1L) O P3 .5UM ,"291L1 8 Tel$
207. ACOPII( LIP 0224 L*W, F P3I LI1, CP 4I LI), LO II3I, I3*93/ 0ATA'
too. SIW"CWWKCW ,H ,44 illa, -310. 06, 20.931, betel

I 0q - C-1.649013034-01, I .4e l02 010-"10, -3I *14T3061f-09, I. 3S11l)519S-b, beTel
I2I0, D934C9CWh1 ,'IN , 035 -e 6 DA. ,bTAl

3I. 13 *'911 .0 30Il?92021-02, -7. 130.47T2(-0I, I. a 10901 a4- 0 9, beTel
23. F-IWCNcc,9 ,19M , 910, - . a , -3 I.7Y , DAYtel

1 l). 6-3.7319312061.00, 3.de57-U -3I OfTO911tC-@g, I310eT953E-00, beTels
I*1 . MqeCAcc,9"C -9N 2lotI, -3.8I , )9 I.3a , betel

I35 II.%*3707*0 IS759210&q-02, - I.19000A141-0), 2. 13080w35lt-00, DOTe&I
23. .140WuEek, 4" ,9N 1 *99, 4.01 , 29. Y I, betels

I37. 4 2.1110i59301.0S, 1 .COI059IF9-0l, -1,3112b1)At-06, - 1 040 . )ICIe-l1@, Oct93k
I3I0. L*NAtCCA,Im ,9 ,1 002$, 1 s , , A 991, beTelt

a119. N44 9 59%5 110 f - 0), i F02111090)-41, -O TI . 1 ll89- 09, 2.SCA4 0 lc- 0 9, beTeas
fig. 01H300c,9%W 40M , 093, a e. 4 , - )3I4. D*, % te
Ill I-3 IIO91*0 -2. 13717719(0t. -I , 09*lO$a7SI(F- 0 $, . 0134I6-111-09t beTel
22It. DeTA (IGeOUVIIL), GObUP2IIt ),O60003)kt, SVM4 LI.K53903 Lt, $29V LI beTel

a I I. CCCI I L ;, CP I1 LI, C P I L I, CP2q LI), L-3II2I, 13 1t be01 %te
294. AeeA~bwW,40 ,wN 33, 33s. 1.9, #9.33, beTel
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las 1 P4002,4 1 41 E 231 6-1.1. T 1.0 **

2 29. -04.00, aOAT At
*3. 414"0oZ2, 4N 424 1 095, 2.2 1 0.aDO0A
*31 4.0.0, OAT *2

*3*. jOM it I 1 4 ,40" T 49 0.0 , 0. DO A 1*
233. 1 41.O #OAT 02: :

1 35. 24.0..0, OAT At
*3H q442 ,44 44 * 459, 10. 1 a 0. I IA~

237. C q.0.0i OT A
~3. 0*1 V 60P420OP41 00UPIL, S U14, . , 472944L2S2904 1. D AT At
,2:9. ACPIO L (I, I I*7O IUP 'l:, 051 Li. "I,' LG, P.-1 3* 2138 11 )/AT At

240. *4240*2 ,424 H 42 sty2, 2 5 .2I 16 *. , OAY&h
2 42. c C*#1 19241 111,1 7. E3*7-O, -2 . 1 0231-O04, a.05*0024*E1-22 OAT at
14* 0470 ,46,2 30, 32, 10, 6. 0 , Oaths

*43 1 4.9.0 OA Al 7 ,:

1245. . :.04478 00, 2.005*8921%-0*, -2.32 120336E-06, - 1,39 6 so IE-f210, OAT At
*# M ,401 41022,2 ,42 1 207. 249 0. 0 ,A A*7*

217. 1 14.0.0, OAT Al
* 48. j Hutcc, 414 " 14 of I7et, 20. 1 * 0. 0 OA At1
219. 1 4.0.0, OaT Al
2 50. LIHN2IN, 424 ,44 " *955, 0.63 , 0.0a Da AtA
252. " 4 ~. 0., 007*2TA
252. W-414210 ,424 N 44 " 2 535, -0. 1 -9.069, OAT a
253. C - .51.SS12739E.00, 3.0944021224-0*, -4. %1164I.2f--3ý05, 1 .8O5616o941-08 0AY7*
2 5 4. OAT7* I GO UPI( L I, GAOUP$( L , GSODUP3( L ), SU47 L ,02296( L 524*0482) L OA *

*55. I25I LICPz( L. CPS( LICP-4 IL,-1 30, 14 JO3)1 00142
45* 04001 ,42 ,2 I00 3. 0 , 0.0 1)A~

258 Oh I*C'2,2401 " of 4 1 2*59, -29.0, 34q.431, 0* :18
*50 14 .4613001631E.00, 0.04855-3 6.033*513,i-00, 5. 05,4960241-09, 0AT702

1*401. 040 GO ), 42NNC ,404 %1632 -32* 8 20. 2 cat

*2. a 3.#A to, -IN )mw0 '414401412 is, 1 001305441-I0As-. 316991-9 OAT7at

243. 1 t- 3. 2292 0 ZE.C0, 3.09737873t-0*, -2.42 1310041t-0, 7. 17005v8[8-**, 00742
204 j 0*0 t CO 4242224" ,410 , 356, -4. 3, 1 OAT $I
205.9 1 0, 00*
264. 1 .14140tCO: qm cc ,2 , 2442 0.0 a 0.0 &.T 0*7*
207 N 4 .0., .OAT al
2 08 N4014 CO o 012 I cc, #mor 2233, 0. 4 0 0. DA 0at*
169. 0 4.0.01 0/OT*2
27r0. 007*1 2GAOUP 2I I ,Rl)UPI ILI7,G9O UP 3 (L );S 0M(2.L,"F 2 9 11 L 941fL , OAT1At
21it *C I2 I , C254 LI.*2C2I LI1. CO l 1. : 1,.4,O 1 l 0*11 Al

S*.*. *4.Co I 4( CO, . I . , I44 It. I o * 0.0 0*7a
IY3. C q.0 .0, OAT1As
2 74. 041.04 c 0, -P 2CO,2 , - 2027, -5.9 , 00 PA 047*
275 1 ".0. C, PAT7At
270 ?64402 CO , 4 $4 CO424) , 4 2494, -0.5, 0.0, OAT A
2 r7. 6 14-0 .0, OA*7&I
a75 44020402444 IF 4 19, at2.5 40.t0, Day1at
*4 2 1 99 ,4 " C'" - 00. 3 so03139RE-01, -2 IS1421022 f- 0 , 4. 4902649%1-09, 0AT7so

1:0- 11140Cc CO. 4 ~22, 40;" - I3* 0.S-A , 24 , 0 0*I7-,*2-'o

28*. 1.402l CON, 40 22CC, 41 m 885, 0.1 0 1 - , 240, OAT1At

285 04 lk .9 %w (ti o*)1*21 f0.0 t . ,O Ta

287. 11 GOO.UP2 I L), GOO3212,254 L , GO*PI L43,259 UI, 0*7*2(L ,5214 ,

226 420C041 I42 1 44 3. , 6 3.5I2I, I0*
28 ItI 2.1 0 1897*4100, 13, 4 1 5 ? 56 a 02 , -2I. 100 S20a3001- 0 5, 421*33400-09, v0AT*2
290. 040020Co, q" )I c,42 'I I27*7, @'I, 1 0 .0 DO A*7I
092. 1 4-.4.0, 0*702t

9 2 o -4202010 i, 474 2* )4ft , 22047 , 0 0 , 44.4 q 0*1*&1
29.03.54002241-02 , 0 .04100e3*4--10, -3. Y7*113 S130 f - 0 W ,201910411-011, OAT *I

*45. .225 10@, 1 .4~055-* *2.
7
00ual1-0 I 0. JIS00039-04, 001*,1

too. .' oo22, '1" .41 1 2391, 03 .04, I21.40, Day1At
*97. 1 6,310001:9 -100"W 2.04344031-02, -2. 11#304,31-011, 3 . 11131136r-04, 0010At

248. I ".2C0, 4h0T2.2 I! 2, -2., 4.4 f00I1*2 LI itA

300. 11-420001,""0 )CC, 4444 $I S2, -2I5. 8 70 9A a
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I

3O, 0 q40.9O OCal A

Day. OaT 1 6 6 UPI t L), 60OUPI4 L), I AOUP. 4 L),,S URI L I, KXV?9BI L, j3 lo• ) LI OAT A
303. ACPIt LI, CPR(L , CPSI L, CP fi L ,Lai O6,1 It OA mT I

$'40. SAHC40 , 440 ItC. #INC ?is, 0.O ,A •I
303. C e0. O. DAT Al
3306. o @NO01N0.5MW ISA, 730, -Iq. 9 0.6 , 0&T It
so?. O qA.T0, aCTtI
360. Fqd02me 0N *WIC it N go0 , -1.9 o , , n &Il
309. 6 q.3909,q1||g.@* a.,is, oa3Jg-0z, -I.ateY6a5l6-00, 2.6*5$)3S1-09, AYIAt!
310. NoN on, N0)c 4N g*sN -13.2q ' I0.*o, 06T I4

Ill. I .eJ.S .2*1T !1 4*I 0 royalt !

9 Firm to6033
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* i

DELETE

I. SURDOUTINE DELTEI(AIRO.S13IE,TT) ODELET
A. C THIS SUAROUTINE DISENSASES FROM USE ALL THE PAIRS OF CNAIN DELITE
S. C AING ATOMS AND THEIR HON-IN NG I SANDS WHICH HAVE SEEN FOUND DELITE
#. C TO BE OISSIMI LAR IV THE COMPARISON TESTS OF SUBROUTINE ERUALL. DELETe

S. I NTE GER, VM ),SVMHOLt 9 1G D D OC 0S, Oi ) ODELETE
6. DIMENSION JIDONE( IODt ),CCA ZS,0 )I Ox( a,$) DELETE
7. COMmorO/SI LNI/ NO. NOS ,SVMI, SVMBOL, NOVAL( 9 1, GRID DELETE

S. COMMOHNOLRN AIO NitO,30), IMATEISO,MD),M I0D0OO,IIN 100 ),,ONI IDOl, DELETE
9. i IDog"I 1O0 ),3Is( 5 0.6, IAGNOSA DELT I

:O, EDUIV ALIFNCE I JDOR II, I MATX lit, 971Y 1), 0IECCRI C , I 1, 1GI1DU 1, 2I 3, DELfET E
II. I IDI iI I, a GRId(3, I ) I DELETE
I2. CI.D THIS SECTION DISENGAGES FROM USE ALL THOSE PAlRS OF C00IA ODLETE
13. C ATOMS FROM THE9 TWO RINGS, a A4ND S, UNDER COMPARISON WHICH ARE OELETE
I1. C EACH BONDED TO TWO OTHER RING ATOMS AND WHICH FOLLOW THE DELETE
II. C PREVIOUS bRANCH RING ATOM. THE LATTER IS AN ATOM bONDED TO DELETE
16. C THREE OTHER RING ATOMS, NAMELY, ATOMS THAT FPORN PAMT OF IKE DELETE

1T. C RING SA1CRSONI1. DELETE
.D. Ea*ETT DELETE
19. 003 Is-,9T? DELETE
tD. IFIECCREI1,I1) EDNInO)GO TO B DELETE B

2l. EI'ACCRII,0II DELETE
E3. JOONLIECCR It( I OELITEES. I2-ECCR IE, irM) DO. LET E

24. JIDONEIE S( O2i DELETE
is. XIKI'-I DELETE
26. 3 CONTINUE DELETE
aT. C2.D IF NONE Of THE AFOREMENTIONED CHAIN RING ATOMS AMR PRESENT, DELETE
IS. c EXIT FROM ROUTINE. DELITE

ZV S ENOETT-EE DELETE
36. IF(iD. E.0 )IrETURN DELETE
31. C2. THIS SECTION ALSO D0SrENG6,ES FROM USE ANY PAIRS OF NON-MING DELETE

32. C ATOMS SONDED TO THE AFUDIIENTIONED CHAIN AtIMS ATOMS . oDlETE
23. EISETT DELETE
all. EITTSI DELETE
SR. EE.ISll DELETE
36. Deel E'1,EU DELETE
ST. IF(ILCCRII ,I.I. NEIOIrI,E 33IGO TO 9 DELETE9
so. * 5Slfli-I ODLETE

39. 9 K| I DELETEIl I o NYIe lto ofET 01.7
*O. [I CONTINUE OILET E

oil . IT UP a ODELETI

NI. E ND DELETE

i

9c FEB 1) 08-5 B
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OILTAI

I. SOUARUI DELTAIINT1 CL? a
2. C Mi1s SUIROUTI3[ DErSESMINSE THAT PART OF Twe WEIIGMT or GROUP ST CELT1I
3. C THAT IS COMPOSED OF THE SUN OF THE aSSIG IEO WEIGHTS OF THE ODLTiAt

, C GROUP CORE ATOM AND Of THE ATOMSIC CONSIT URIOTS COIDI TO THlE DIlI Alk
. C coalr D TA. ODtLT AI

A. I NTYEGR ME ISGT 95 DOLTA IS
7. CC01 PICU -II. #IWEl SIlTT, MW M 9 ), i0LWYC 10 ), IS( 100S,5,6 ),%llC( 100 ),SCC DEIAS
a. C1. S? Ils Um. DELT Al
9. aSUme DE LT AS

SOl. 1 -1IX t , I,S I DELT AS
IS. Ca. ADO W4IIGMT OF CORE A1TOi AT TO NOLWYT I. CELT At
52. iO LWT( lT )LqOLWT AT )-TWEISGT( I ) UZ LTAI
153. CS. ADD00 bllGMTS 0F Ll SAUD0 ATOMS bONolED TO dT. DOLT Al
1. I4I cs T, a Pl, I C SILIA

I1. IF(I.ES.S)IO TO it DELTAS 13
ST. C ADO WEI GOT Of LI GARD KM. ODL? &A
III. N LndT T)-MO LW. AT )-*WEIS GiT II DELTAS
St. C OETERAMIE WHETHER WESIGT OF ATOM RR HAS TO of MOOIFIEo. DELTAS
to. C IS SOlD BETWEEN6 ST AND ISM MULTIPLE DELTAS
It. SI IXIETSMlI.EB. IS TO It DELTAS 11
it. z VES, IT II. ODLTYA)
13. IF( II(1T,I,SI). 00.t0 12 2 DELTAS I
1q. C ATOM ST IS CARSON ATOM. OC LT AS
to. IF(ISIKT,sMix, I).II.I) O 10 9 ODELTyAS
'1A. C ATOM Am IS ALSO CARRON ATOM. DELT&I
I1. C IS S00O0 ETWEIEN ST AND SM TRIPLE ODELTiAt
so. IF( IXS(,TM, 9).90.3)S0 TO I DELTIAl

t, C NO, IT IS DOUB1LE. APPLY CONRECTION FOR CRC. DELTAS
30. 1: IINCREME NT UM. DELTAS
$1. MIOLUTSST )I'OLWTI1T 1+ FTO DELTAS
32. IS UI-$S$ Um-IS DE LT AS
13. Go TO SI DELT ASl
29. C VES, IT IS. APPLY CORRECTION FOR C C DELTAS

is. I NO•O T(V SIOMOLWT(RT )* 61`4 D[LT IA
34. 50 TO 5T DELTAS IS

3I. 3 IFClIctlT',Is).me.940R. IOxflRT,itM.1.me.Ial) GO TO SI DOLTAS IS
36. C NT Is OF TYPE NO. NOW ODETEMINE KM. OELTAI
9. IFS ISSTSM, I )-O SD.ST DELTAS 7 " I-

too. C APPLY CORRECT ION FOR N-C 0D COVf ,I ATA

q5. 9 MOLWT RT ).MOLWTI ST S)-2 DEO[LI AS
62 . CO TO II DELTTA I-
92. C APPLY CORRECTION FOR 4-N Of ILT AI

to. I ICLWTS 9TI )S 'MLWTST I-Al DILTAS I
*9. 60 TO IS DELTAS I
9A. C If KM IS OF TYPE A-, OPPLY tOARICTION FOR C- 410 t(' 9. DELTAS
49. 9 IFSISSrRM., 0)..EO.1A0II TAM,5S.Ie.1550 TO 1 DELTAIS

to. 1 CIS NT I NUE DELTAS
49 . C. TWO CORNECTIONS HAVE BENll APPLIED FORO CC. 60CUD IS ACTUALLY DELTAS
so . C C.C'C. APPLY WIGDHT CORNECTION FOR ALLINE. _fI DLTA I

I. 13IT IFS SlUM.11s .2 IE1TRll OILTAS
It. MOLWTSAT )1T LMDLWTSET -I612 oD.TAS
13. R otual ODLTAI
54. tNo DELTAS

59 fit 13 6.01-33
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DELTA&

I. SUBROUTINE OELTAEIT ,JTI DELTAS
c. C THIS SUBROUTINE AROS ALL OF THE SECONO-ORDER MULTIPLE-BONO DELT&A

$. C CONTRIBUTIONS TO THN GROUP INT1 WEIGHT VALUE. THE CONTRIBUTIONS JELTAI
if. C CONSIDERED HERE ARE THOSE ARISING FROM ANY MULTIPLE BONDS WHICH DELTIA
9. C LISANOS BONDED TO THE CORE AVON IJT) MAY HAVE. THE BOND DELTAR
4. C BETWEEN NT AND JT IS, Or COURSE, NOT INCLUDED. OELTIA
1. INTEGER hEIGEHTI) DELTAI
8. CORMON/BK121WEIBHT NWOGT494,OLT( 100),1114 IO0,5,4),NC( ISO 30 CC DELTAI
0. ni. IS ATOM JT A CAABON AlOti OELTAR
I0. IPF4.14JT,3 I).NE.2 )RETURN DELTAR
It. C YES, IT 1S. DELTA&
It. C.0O FIND LOCATION OF DATA IN GROUP JT ASSOCIATED MIT" LIGANO KT. DELTAR
13. 009 KER's, DELTA&1$. To' F", OI
II. IP(IE(ET.3,S).EO.|IIJTINS.ANO.IE(IT,I,l).EB. IIIJTKR.23))8 TO 7 DELTAS

IS. S CONTINUE DELTAS

16. T LVXKN DELTAS
IT. C$.O INITIATE CYCLE THAT ASSIGNS THE SECONO-OROER CORRECTIONS. DELTAS
Is. 0013 XIN5,9 DELTAB
I9. IF(EN.EB.1VIGO TO 32 OELTA 32-
SO. C BOND BETWEEN IT AND JT IS EICLUDED. DELTA*
&I. IFIIX(JT KE I1 NE.S.OR.IX(JTkENS) ES.|)60 TO 13 DELTAS1 32
It. C ATOA AN IS ALSO A CAROAN AND SONS BETWEEN JT AND KI OELTAI
52. C IS MULTIPLE. DELTAR
24. C IS BOND BETWEEN JT AND MR TRIPLE DELTAR
25. IF(IXfJTKM,)S.EQ.3)GO TO I DELTA 3-
26. C NO IT IS DOUBLE. IS IT AN AtLENE TYPE BOND OELTA2
l?. IFPIX(KTpI).EO.2.ANO.I3(JT KV,5).ED.2SGO TO I DELTAS I
20. t NO, APPLY CORRECTION FOR Cuc DELTAS
M9. MOLWT(dT):=POLWT(KI)T OTA DELTAS

30. RETURN DELTAS
31. C YES# APPLY CORRECTION FOR CsCwC DELTAS
32. f lOLWfT(KT)xMOLMTitY)*O CELIA -
33. RETURN DELTA&
34. C YES, IT IS TRIPLE. APPLV CORRECTION FOR C C DELTAS

3S. 3 MOLWTfKT)=MOLWT(KT)* 8Sy DELTAT
36. RETURN DELTA&

3f. 13 CONTINUE DELTAS
3S. RETURN DELT42
39. END DELTAS

IF APo It B.0-2B
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1. SUIROUTINE OINTE 6 ISto ISTI OTEH STEs
1. C THIS SUGROUTE OEIERMNINS 4METHER THERE ARE CHI 0MORNOE OSlUNK
a. c DITERTIARV ETHER GROUPS5 PRESENT. IF so IT STORES THE ONTERE
ff. c MAGNITUDE OF EACH CORRECTION Alto SETS tOP OTHER PERTINENT 01IT1ER
S. C VARIAGLIS. 0IT101
6. INTEGERA SUNS SUNS OITNAE
V. INTEGERm NaefifT9) OITERE
S. DIMENSION CSUIDI)IGS(19,TAS 0)OTS3I@, lITIRE
9. 111119 1SO METER
Iso. CON9SMIESTNTE)NLT 01'(0 6) 4),CI I00 5CC uTE
It. COMNONi'SLII311ININ060# 30) 1NTESS)& 10 PSE 1*,11 10, STEmil
It. 110I1SR~oo) lot IGOI), like.Use SITERIE
13. EIUIVRLEN16i ISCOAUSI IS1 INATuE 73)) .(KFORUSEI)INRMTMEI,43)), D ITERE
14. JI(TGAUS(I) INATxtIt,4@)).1OATCISI I, AllRT( 1,6! ),low 0): OITERE
Is. ZINIATmI 1i~ A11TE111E
14. CIAO IF abNGER OF SAUCHE1 ETHER CORRECTIONS ARE EVER, CONTINUIE. ofITERI
IT. C OTHERWVISE PRINT ERROR MIESSAGE ANO EMIT. DITERE

JJSG.I SITERE
It. IlIOE.JJS To 43 OITERS 63
as. WRITEE4.4I3 GIVERN
si. 61 PORNATW1UIHO,14NENHE OR IN GAUCHE ETHER CALCULATION. CONTINUE.///) OITIRE
it. RETURNI ! STE f RE
33. 43 LIuIGS-IGO*I DITARS
3o. LFmIGS SITERE
is. C2.0 TEST EACH PAIR Of GAUCH& ETHERS FOR SITERTIARY ETHER STRUCTURE. OITERE
34. 10041 LmLl LF 2 DITERE
37?. C FIND *AOUý NUNSER OF Noll-oxygen CORE ATOMS. AITERE
35. 16aISRUN L) I ITERE
29. £CIuECGAUI( 1,1GM) DNTENE
36. KI*KCGAC6USII 1153*1) DITERE
31. SUM12).M(KCI I I)4IsmIEC3,l) DITERE
31. SUMRizW111CO-i Mi)a DITERE
33. IF(SUMil.N1.4.OR.SUM2.NE1.916 TO 41 DITERE 45-
34, C BOUNDARV LISANOS ARE CARBON ATOMS AND EACH "AS A 017111
31. C COfJ~JICTJVITV OF FOUR. DITERTIARV GROUP IS PRESENT. SET DITERE
34. C VARIABLES ANO CONTINUE. 011111
37. IGSvI~s+l OI TERE
36. ICGAUSf IIGS)2xCI DITIER
St. EC aU GlS IUECQRUSE 3,1mM) DI TIRE
40. ECGRUS(3 I6S)uMC1 IT
4I. NTGAUS(165l)3G DITERE
42. ofeausti4 C 161. ITERE
413. OATCSISI,IGS)w'G.4 CITERE
44. OTEH2IT1H'OATCIS(I 1,16) OITERE
149. IOTfz1IIE.I 01ITER!
NO6. olCONTINUE OtTERI;
4i. RETURN OITERE

[m. ENSArERE

11 Apo 13 4.03-14
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'ENTSY A

1. 3 U4PA*TI ME EATS YM(0MSMNEWAN, ESO,*AS VAC,NOS WCNOS UDA,KCS UP&, ENT SYN
2. 1 NORESO, SS w.SOFT$ I EATS VA
S. C THIlS SUIROUTETAE COMPUTES T~g COMRTI buyIONS To THlE feNTOPY DUE ENISYM
q. C TO I NTERNAL AND EXETRNUAL ROTATIONAL SYMMETRY ANT9 OPTI CAL ENTSVA
9. C ISOMERISM US ING COMFUTES DATA AS WILL AS INPUT OAT* 1IF ANY). EJISVA

O.I01ENSION TOUTI 121,IOPAIM4IOO) EATS VA
1. CUAOMP/N1L93,'IRING(00,O30 I,IAATIf950,BOJ,ftW4 IDE). lCe100 l,ROW( 100 1, 1 FyISY A

I. IIDS"(I00b,.IS( 0oo,* 1, 10B*NO0B AT S V A
9,CO AN A t I L 5/ 00AT M.N UMAAVfAt ),At Cl50 ?, ASSI2),JM,JY,LFLAGS,LFLAGG E AT V a

10. 11BU I VaLEANCE 4 10P AT $ 1),I MAT 141 ,4511 01T S v a
I I. O AT A T UT / I A ,104 1 OF ,NU 4 O ,1 , IeN , 'HMCORP , 1A UT FD0, IK 41A It010 ao ENIYA
I a. 1 4f0 CAL, -WCULA, AMBLE I EATS V A
13. C1.0 1iAT I ALI ZE VARI ABLE. EA1TS VA
14. LF LAGSS* EATS V A
1S. Cz. 0 was TelP NURSER or ENANTIOMNRS INPUT ENTS VA
10. C YES. FIND TOTAL NURSER, NOPTS, AND0 ENTROPY Of lIIIGETS VA
1IT.If Nl NNAft.60.0)BO To I ENTSVA
Is. NOFTS.NEAANo. PESO EATS V
I9 I OTS-11OPTS IEATS VA
go. 510PTS1 -1. 9B?20.4.LOIEOTB EAITS VA
it. $OPTS.SOOTSI EANTSYV

it. so To 9 ENT$V v
2S. C AOp. SET ROPTS-t. ENTS$VA

24. I OFTS.O____ EATSVA

2 0. 3 AIES3C-0 (EATSYV
26. arEoloI .000 ENTSYV
a2I. C3.0 WCAI( AAV ASVMMETRIC ATOMS FOUND SV PROGRAA ENITSVA
20. IF(allSVC. ST .0 IS0 To 9 EITSVA 9-
89. C NO . SEIT RELEVANT VAR I ASLES. EATSV A
Is. EAENCRAC EAT1SYV
3 I. NOFTSC.0 EATS VA
St. SOFTSC.0.0 EATSVM
33. 60 To It ENTSVA 9
3 4. C YES. lOAF UTl EN'TROPV of AIXII A USINAG THEl NUMBER oIf AS YAAETR IC EATS VA
SO. C ATOAS CALCULATED. EATSYV

36. 9 IF(WOMESO.EBQ.O)SO TO 13 ENTSYA 11
ST1. asE10ASVNC.Apsues ENTSVP
3B. 10ENAriC.2.. NE1-Il EAT 9VA
39 IFx piEI . B.Z.fix 10 Tol atNTI4Sv A I I
NCe. MISOC-2..14NI-luI E/ 11ATS5 V A

N. Go TO I1 5 ATSVA 1 5
43 . II A lSO C-I..I 4 N11-1 )12 I ETSY

NA4. Go TO IS 1lo AS v AI

4f. IT 3 lt ANC-2.. WAS VAC EATS V A

q6. IS ATFIrSC="faftNAACAeSC VAT 0411YA
N4?1. I 1 4110 E S0. 9 ,2 )OfA 10 1 LO At I E SOC- A /0NPf 6CI LI tS YA
,is. OPTS-.NOPTSC EA#SV IYA

49 OPTS 1.1 . At# A2.AtOS OPTS$ AT I V a
to, (94 0 WAS AN0 fITERNMAL S YANETRY NUMSERIlo f NIu NT S vA

9 1 1. 1V IFINSE 4 305of 0a G TO 9300 AYSTA I I
512. C YES.- LONPUTC (ETERNAL ROTATIONAL ENTROPY (ONVO 16U)I0A FPO" IATIVA
13S. I; INPUT DATa. EAT TNIIva
to. sk-loosN EATS6 A
Ag . 11 dAt soD 9.LEOs t aO TO "I ERS Y 0%1
IA. A FAEE0 -f L0A T IA IS 0 -I I O P TI I AT S vA0
AT SO To it _____ SNvTA- is

As. :1 l1 fNERSOC. LE.O iGO TO It IVSV wlIY041L
19 0 1aEO.VL a %T IA NSOC-1.1 No P IS CI ______ETS TA

60S. it SSIfI9Bt.AO(1EASv A
Al. ISSASSA1 EtS !V A
Al. C Now COmpUTE SANE9 "RPEoRTYi FPOA comUltE DatE. fATIvp

AS. 23 $10-N06NC EATS TA
69, SioCA-1.OTOAR.LBIN 56 1ATS V a
6#. Co. 9 i I, SANEBy LAfO/OR opt ICAL DATA WINE IN1PUT. 7 01 ENTROPY fletIVA
AL, 1c CO1010S401041 uses IN THEl TKERoo CSLCULATIONS so( TI"OSE DNIRaweS ETIyVA
iT . C thanA ?"I INPUT DAT A. EATS V
be. l I No SA0. go. 0 ISNSINE5" I NTIVA

To. Co.B SET F LoB IF $Al um WAS NouT INPUT ANDp FOOIERTY isNO n ONot cmuaBLE. AINTAV

19 Fie ?I0025
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I7 IFt.m tPJo. 1.4090,NO If. to. 0On. jY.I.9AN. NOPI p1IS. a )LPLAGSS INT$I it
!2. c .0 POINT O3*Y LITINhAL NOY0T2094L SYMAITAV COUI3!IVYTION. I Or$ I

19. I1 PON AII 4VI1 0, 218, 9149 Brew199L ROTAT1IONAL S?991iTOV CO %TO I UT O0 Coy 1TVa
I0 IH2 M 911q, 6 s 0Un cc, 94.XeN1 sv PORT Av uRSIN , I ,T.I m b A0 FII A Iv3

76. 1 Ft005 . It. I )N TO I I91199 13
f1I. c SVM99I13 CAT* A WS 10 IUT . 73291 Or0UT C~O NSA OUT 10 1 CiMP STED KIfty V

1.C lI AfoMil N. CUTSIVA
To. MR ITel6, It ISTOU(TS 9 ), IsIul, ,I006 ,55 01 twill,

It. C 00 1 OT 0UT toloII3OU3T 101 POOR CIS P UTID Day UPI, gals?9
f3tI UNIIT 1.9 )TO Sil im ), To *I( JM*l 1, TOUTI J4 jW2I, To U1 ( M.W1 7.90 NoCa, 31 NC CUTS F

Co. *5 TB 09 OuT DOTI CAL I 1591*1 CONOI33OUTISON. KNISYN

69. 35 FOR MAT(I/ I NO, 91, 30HOPT ICAL 350913 C011110) our low 11 '4 , I1 1, £91179
16. 1 NSO UN CI, 9 1, 1 @IASVMR9RIT3C, 4X, I6P6 JUDO AS VMATOITC, 4 1, I 0 114*1109I9 O IN UTS
IT. 25S, #6, 14M910, 9, 33101 HOL Ft I CAL I SOMERS, T , 10911TOPV) 1uy1vp
so. IPFt OPTS . It. 0 N To 41 (ITS? 9
$9. C OFT ICAL DOT A Wool[ INPUT?. POINT OUT COwTR OUTIlow Co Mr juoa CUTSVA
9N. C T11111199TH. ENT1?9
91. :.ITII40) 1;11 TOUT, '..79ZaISOTSSOPSI (91199M

91. C PRINT 0OUT CahTIl U? 309 Po0m COMPUTER NAT&. ENISYM

99. 93WIT(6 192145 13103*1 JY 3,103*11 i?*3 ),TOUT( JVZ 7, YOU? £ JV.23),931 99C, 191599
91. 1 NPSUOA, NI9AIC, AFSO C, %CPT$ C. !OPT$ C 1911? 9
96. 914 P099*1(1 I" 1 It91,I,2,t,1 ,l1 131,I15, 1611,F.0.1 I 911?9
97. 3 P4 uA¶?9C.f10.0 391? 3*39 19SVM
Is. C9.0 If ASYMMIn3C ATOMS MERE PFOUN0 II PROGRAM, PRINT 0OUT THI39 full,.
99. C 190(27 93*9313. I1911Sv,9

lot 99 FORMAT(I I 1G, 161, 41614GRUP W23*901 OP ASYP99E133C CAN1SOI ATOM(1 5 INTS?9
393. 3,104%11 10, if 391ft, & 11, 10 315,9, 10,) IENS
3412. IPE NPSUOA. go. 07133 (AT971I?9f5
309. C IFP P1Ull031,99git31C aTOR : P3(119? Pat2by0(2 311 90TS ON U ato 6v
3l.t. C UNK.10011?9
116. WRIT1ES ,1331 191S?9a T6
S0l. 13 P039AT1.4139@,191, 99100UP 1jUM319 OP PSCU004199AP97013C CAR301909 *TOM 11,9Y
Its. is 15 12 so IS? 9
309. a131 aupI1I1AT$9

33w. III 911?

o9 fee I'S 6.61-Il



SOUAL

1. SUBROUTI'd GAIIROS.CDlN0I.O4.UTFFPu1,Y EQUAL
3. 1ISfUNCY I 'aQU aL
S. C THIS SUBROUTINE PROCESES IKEC IPTRATIOPI WHICH CHECKS THE EQUAL
q. C STRUCTURE OF TUo OR MORE 1.3644:6 AND OCTEAMINIES WHICH IS EQUAL EQUAL
S. C To WHICH Sfi ANY$. EQUJIL
V. 141TEAE WEAIONE EQUAL
I. INT9EpE STIAKT#41 SISL9,ROSO QUAL 1S. INTEGER PERTAC(A,1OO),PEALIG44,1221 EQUAL
9. DWEGrSION i EAf ItE 3, 2) !At%) tIETIj 1 9., 5006 S99 ~l.6lO 1* 1,F:CT 100), EOJAL

10. 1 MIRt 3.110 IFE.TI -10 I'6fhifE10 IO):KC 1 -31 3 ):aCIQOII (3 1:PsASII ITFSZ 5A) EQUAL
IL COr-O(41SL 9 1111,CO i, S V nI , S r-. 0L , :i A L (II , OR 1EQ9UAL

Car-7ON/GLE/Z IUTGMT, 14ft 91, -ý3Luft 1021,11f 100,5 61,FICII 100,%CC EQUAL
a 3. COrO=W bLK 3? 1A6AGA I 2~ 4 0V,1fl16 SO Z( , 10 I, NUI100 ), I IC4 100 1.KON( 100 , EQUAL
IA. 11051111100)I 186100 5) 100 EIDER EQUAL
IS. COr..-O!11SL1qA/.Cq i@.i6@ hs 60A, 2 ),%SRI 0 20). INC FiOFJFUS, fACTO? EQUAL
IS. COUl VAL0(CE (E(SAI1EE I 11 111(1I'. I)l IPElSTKC1I ll )F;5242 II)) EQUAL
I?. IT "I Il, "' ,~ 5)) 1 E1 I~tI IGRIO I)bIE 10 6 1. is 6lmII):nI(1), EQUAL
Iso. 1, Am I ;AI oI (, 31) 1, qNV~I I G A I C6II a 9 11 " ,I) 7O1,T), EQUAL
19. 31ECY1,110i 121.1" mo~Ft, I 115 S~S 11.(P TAL I Of a 43. "i3T6% 111 QUAL
as. I .RII ft,Pa&T.23)o1uaRslic 33 22e.0 ),6NopQg.I I , mlolio.? EQUAL
at. C1.0 MINITIALIZE 4A;IAV NOONE. EQUAL

32 MC lIEC EQUAL
33. I 1EQE 20011426 EQUAL
39. Co.$ STiAT EXECUTION Of MARIN CYCLE TWIT CHECKS THE STRUCTURES OF TWdO EQUA L
IS. C OR1 f00E LIGAFEOS TO ESTABLISH VUETNEA THEY ARE IDENTICAL. EQUAL
26. C II INJCREM~ENTS THE SETS OF ICE.? ICAL L7GA1.OS WMOSE ATOMIC [QUAL
2?. c COmuPOSITIO14 VARY FROM SET TO SET. EQUAL
it. 0095 IollwK EQUAL
a9. C F.M AP 11: CONITROL THE SEYYII.l OP THE CORE ATOM9S tECI LAO £03) ECUAL
30. C To WNlCH THE LIGAtN0S aRE BCN:EO. EQUAL
3I. 0092 F.181,14O00I EQUAL
32. JI-rA EQUAL
33. KCI*EC1QOI(Fm) ECU41L
34. NIwI#MULTI.PM EQUAL
35. 11093 h?JxpEI,PEOOOl EQUAL
31. j3:P-14 EQUAL
37. KCZ'ECXOO2t1PEU) EQUAL
Is. C JJ AIO AK CONETROL THE SET r I-.^ Of THE TUO L IGAP:flS WHOSE EQUAL
if. C STRUCTURES ARE TO BE CC7ýAAE2. THE VIRST CORE ATOMS OF IHESE EQUAL
q?. C DOSLICAfýOS MACE E AnO X2, RESPECTIVELY. EQUAL
4l DOS J2', LF IEQUAL
AZ2. IF(FiOOOl.1O.I)JIwJJ EQUAL
A)., IffIFU9NCT.EQ.@ )GO TO 200 EQUAL 2010 2

AR.21 EIC90021 it3 EQUAL
.5 Q TO302 EQVAL20

AS. 300 IF6ESAr 4JI.I, 1,1).EQ.Q)GO TO SI EQUAL as 5-
qr. LGIXPEALIGEJJ,ECI) EQUAL
R41. EI'PER VICELCI,NCI I IQUAL
q9. 302 ICH'.ES1EI1
50. KIxI.nULI2*JJ EQUAL

aI 0015 Kasai EF (DUAL
$2 IF6 PO0OG.1O.1)J2.(E EQUAL
5). Sf6 IFUI;CT.EO.O )GO TO 3091 EQUAL 309
5%S. 92AC1O0I6 3) EQUAL

S. 304 IFt AS"2,-1J2,11,2 1.10.C IGO TO 1S fluo i
T. LGZ=Pr.~EE 2 EQUAL

XS. KI'PETACLC, C2 " ________'_ EQUAL
-if. 05ESC.I EQUAL 'K
10. IFPEP.C0TV6t1l.0,1. 0. ANO 1OtJO'.T4K? 1. ! . 0 TOS EQ JUAL S
61. C a$ at:o al HAVE KOfll011, P110CISS(O. EQUAL
Al. 6100144 at )-I EQUAL
I). ROPlorE 92 115 EQUAL

IS.1111;C, EQUAL

Al. IS024 EQUAL
Ij IT ICH-14211 __________________EUAL

AloIugi'sO al A10g Rs OS,!1OO6, TO.TCSn(Nmf IQ: ")A
I or OFcoRE ATois$. 41ýO HA1VE IA jA" OV~fI gnat .o:%,I , It s. IIJLI

104-A. EPT aOIA I EI iL

IIAP 01 I~flfIPiI If 1I 41:0 El AME 601!CI TO THE SRI'1 TYPES OF ATOllS. EQOuAL

IF AP 1-4 01-3



140. 9 IF 010T To 655. *II4IRISU. CONTINIUE. 1810111
*is. SOS Rol 116"T" EQUAL

16. IAIK)I8tI&2A.Itolt1 EQUAL
7?. S CONTINug EQUAL
Is. 5001 jet we"* EQUAL
it. 009 gel IONT, EQUAL
of. istII54,)U.II 0 to IS SUAL Is
$1. 9 CONTINUE EQUAL
It. SO Toi 65 ESUAL
03. 1S WAtIUS EQUAL
S%. It CONJINVE @UAL
IS. c 91 A%5 92 ARE THlE SARI. OF A SINGLE MINS IS S9INS ANALVICO &OVAL
46. C TRANISFER TO 27. 01.411Jl, FiNS T.41 NEW VALUES 1F 111 A1P11 1i ISUAL
ST. C FR7LV IO!! tuliJp:OISOCR InSWIH515 Ito ad UAL

5"ar. 41 NL l O £2 PAIR EAC OF WgIICIE IS LOCATIS IN4ONE O GTTU USUAL
St. C OITHER OF THE TWO T ST LISAPJOS. USUAL
90. SF1 IFUNCT.P.E.OPGO Ta 11? USUAL IT--
91. IFINVIEII-2)39 Is 27y USUAL01. 2at 39-
is. C 91 AiD 9*2 109 CHAIN ATORS. FIND THU NEWl 8.1 AND2l. IUSUL

93. Is IIIK.,I.N1.ICIP)GO TO IF USUAL
9q. ACI~K USUAL
95. U1I(I,6)UUAL
96. g0 To N.9 USUAL 19-1
9?. If XCIPIKI USUAL
9S. - ISI't1I.2.SI USUAL
909. 19 rEt£2,1.PJI.4C2PlGO R0 21 USUAL

105. ActPE US". EUAL
101. 028111N2 .3,61 USUL
102, GO To 3 NUSULM

l0). *2 IC*p.92 USUAL
104. N21111KI2,615 EQUAL
1 O5. so T0 3 EQUAL S-
106. C 91 A-.0 £2 ARE BRAN1CH ATOMS. FINDO THC NEW 9I AND I2. ESUAL

101. 11 IF(I6CtKI )*IiC(KZl.t;.0.)SO0 TO31 USUAL 11
l08. C k1i"Em41 SI NOR5 It ARE 01110 ATOMS. UQUAL
to9. ISSS'ISS-l EQUAL
110. C STORE NJ APF!O 1t IN IOU. 1SA IS THlE COuP41FA THlAT EQUAL
III. C SPECIFIES THE PXXI~CA OF 90AIJCIIEZ INCOuNTIERIO. 9USUAL

112. 014 IISS 111EQUAL
113. Ilt-s,5sL ISUAL
1141. MINI EQUAL
295. MISS USUAL
114. WIFUNYKIEIII USUAL
WI. C ALSO S10ONE IHIREIN THE GROUP NUr¶ICRS OfFOT~E CORE A104S IUSUAL
lie. C Of £1 ANDOf £2 S.ICH HAVE T0 BE CHfCdES FOA EQUALITY. ESUAL
1I9. 0035 Let.4lP USUAL
It*. I FfI'IllI.N.61.US.KCIPIGO TO031 IUSUA

Ill. 2IDIflIS'S US9 K,~tIEUAL

1 22. 3 D1 10 IS'I(L.NL luUAL

12%. .42-11291 EUSUAL
Its. l094UR2.IS% -s( 92,01,41 IUSUAL-
116. 35 c011111.tji USUALb

Its. XCIPzEI USUAL
130. C F1INS NEW 91 AND 11 AILS RECYCLE. USUAL
131. £I'01t.01 U.J
MI. ICP£2UUAL
133. IZZ I0115,Iss2 USUAL
11%. 50 10 I ESUAL I-
239. C we 41:0jQR £1 AR(IS RItP0 ATOMISI. USUAL

13. 3? Ifiocial .1CL1E.lS To 65 ISUAL 41
1)1. U OHL Al£ R A10:0 ATO1lS. CtiECs 1"(411 9UOURLIv I USUaLt

$i. LALL. 90)I0919 1'cp ,2 5,4N11~jtUSUA

13. IFIRISB(.1ji.1 T ___________ _ OUuAL I----

jq5. lotCI"IID'aI.I'-a to)SIUAL I
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199. ER3IUIA.SSIEQUAL
II,0S TO 3 EQUAL j-

1941. c atm AN I ARE TERMINAL ATOMS. EQUAL

147. 39 IFIISS.G1.OPGO TO S9 EQUAL i

148. IFS IFU7JCT.tE.0IGO TO 49 OCSE. EQUAL 9
1%9. C ALL ATOnS Of THE TWO TEST LICATIOS HAVE BEEN PRAESC QA
ISO. C, WithE A,'l EQUAL. FAINT FMESSAE. STOnE ST-rMEITR CAlf 0*40 EQUINL
M5. p FINDO NFI LIrAJO PAIR COP31NATICIW TO TcST, EQUAL

152. 390 IF( ECI .E.RCO 160 TO 4S a -UAL
IS). WRITE16,9QIICHPIMI CmPJE?,KCi MQAL

59q. 940 FORnATR//iP HO3 S 1 HCOt.PLEI LIGANiOS, 19,SH A40,I94,14,0 OF CORE AT EQUAL

M5. I10l.14.12N ARE [*UAL,.) EQUAL

154. 413 CALL SAVff KCZOOI(1 1. ICHNEI, ICHf.'X2,MASI4 JI l,MRSZIf J2 l EQUAL

isr. go TO 1,1 EQUAL 75-

is$. 495 RTE.TIH.IIHA KCI IEC EQUAL
I59. 97 FORflATCJ 11 1 3O,5HCO1rbLER LIGANDS,I49,5H AN0,14,1511 OF CORE AT EQUAL

140. ~V46 ONn £9,52 a,,9 H ARE EQUAL.) QA

340. 99 IWMCS A EQUAL

161. so ECoOI4 ) EQUAL q

162, % SIFORNAT(I IOO919RN,9ZH I YinTIA BU TI,9 AL

163. 11aK103.) EQUA L
64?. 60T SEQUAL 7

I&S. S IO ALLA BRA6C AI'C M0" 4 11 , 1.S IS SYMMETRIPAIR HAVE U SEE POCESED. EQUAL

164. 119 4 1IIITIII EQUAL
ITO. M10 ETO 2,IS) EQUAL75

161. C NOTALE BRGATNCH ATOM IN DIGAT D C PAlIS HuAVD BEEN POCESRAEC . EQUAL

IT2. C Ill HAVE SEE:4 FOUN~D EQUAL. EQUAL
113. 101, 91lIsoi:..IassEI1IZSP EQUAL

115. IIIQu 1, ISS )!Kill( 1 1Q10 ,12,1SS EQUAL

174. EQXOZ1.14 8) EQUAL
1715C :1 ALL CHAlINS OF S31ANCH Ise IN LICAIJD ONE BEEN CHECXEC EO'JAL

MT. C IF 110T, GO TO 63. EQUAL
79. IF( XlT( 5 i.SLLEJV( 14(10010 6O3 EQUXL 43
Iso. C Y.ARC AE , f ACHIS AEIIAINITJG TO Of TESTED EQUAL
lot. IQISL.IPD1 390 EQUAL I9
562. C VES. FINID NEW BRANCH ANDO RECYCLE BRANCH TEST. EQUAL
is,. Ise-ses-1 EUAL ~

4 1694. 60 TO 59 E1QU AL M

565. C NO. FIND0 Kl OF NEW CHAIN SEGMENT AND RESET ANT FOR EQUAL

164. C LIGRNO ITWO. EQUAL-

ley. 43 KCIP-10141 B EOUAL
lAS., £CPI iS III "' "AL

let. MIRI-KIt(f I SD IUAL

IMTO4.- "' EI 'I04s 6, 1. $1 
EQUAL

192. GoTo To a1 EQU. 71
1,03. C RESET KCIP, XCZP. At.S II. IOUAL

Ill. AS OECIP.loiDI IS 153 EQUAL
I9s. ccpzP:1D14 ISO$ EQUAL
196. tmmISpTir I Ise~ I OQUI.
i9?. 91-10D1mlTi, 153 EQUAL,
I9s. C IFcECRrF'IT writ FOR tlIAt,o two. toQUA L

lit. 49 ArI~I~'lT1111*i$l~l EQVAL
100. E104.SS' [OVAL
705 * C HAVE ALL CHAINTS OF Bfl'.Cm ISA IN LIAN 1 1110 T''O l SEE UAL
101. C ChEEIOC( ACAIIIST thu SPQ CI; IA CiiAIN 0F L 10111 ONE IF *QUAL
m0. C N oT GO To ?I. EQUAL

IFfififf IS9 IEl.PJV( KI IPGOTO7071 EQUAL It-
705. C YS. AE TIETESAT04uS AELMAINIPG to oE TESTED IF EfaL

1g4. cc ol qOIGARO 10 sp15QF11V~l.3 NEU tIE1611 PAIR C0113I'ATI011 to EQIUALLI; 70. C Tlist. EQUAL
too. IF S.E.50TO 11 EQUAL it-

209. C ES. FIND kSIAMBRANCH AND RECYCLE 6RAI.CH T(S?. ECUAL

111 91 EQUAL

Ii) As FI-vl'RII,1 19 EQUAL
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If, 441TO9U.IS.L.IQO ItSO 3990114ATM,0TO3ICCL EQUAL 0

;::c: TOM.: 12 AEStiA~, 6 02tRCC EUAL

120. C H011 91 AO 91 ARE RING AIOnS. CHECK THEIR EQUALITV. MQAL
ta. fP¶YII'i~vE).Q Tl O It 12EUAL 112
ni ,4CII)IE.IVK~20TO 63 OUAL 64
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79 . v RING$ J ANO 392 HAVE TWO OR MORAE ATOMS IN COMIMON. STOR AE F USI1ON
so. C THIS NUMBER AND THE IWO 1I.. RING NUNNERS I N 9 0 A ADN. F usI1ON
atI. C INCREMENT CO UNTER1 ESUb AND ETEST. FUITOs1N1

@2. N.OAMDONIKS us, 2, I c 'S F US 10 N
60 OFIONT K 05 Us, C )-NU F US 1I ON

54.1 .S KFMAK sUB,, Ca- NU F US ION1
RN. ATSUB. TESUS. FUSION

a T. 139 CONATI NUE FUS ION
I I. C 02 0 AT LEAST TNE Of TV P14 INO I N CUVRRENAT $FET WkAVE ATONI It N1 F US ION
$9 . C COMMON WIT 7NE ST RIAING j F usIONl

I0 IF (AIKES T. E 0. 0 GO to 5 F USION 25
9.0 C VYE S, R INAG J SHO ULU RE ADDED To IC SKI. STORE I2.0. NUMBER orF FusION0
I2 c RING IA Ngoin AND SET JSCARIJI. F us [il
3. KV-K. aY F USIO 0N

94. 25 CONTINUE FUSION
9?7. C4 . WERE NIEW RAG 1 ROO5KDDE TO I C SET F usION
98. c I F YES , GO To I. F usION
99. 1Fr ITmY. UT . 9630 T O 1012 F USI oN I I

1200. C NO , N4EW RIfINGS WERE Noot AOOED. F USION 1
1 01 . C? . HOW MANY 10TTA L R INAGS INII S ET I C F USIO0N

102 . C IF LESS THARN TWO, FUSE& SET I C NOT PRESENT. I GNOREC I C AND GO F usIO V"
1 O S. c TO 5. F us10oN
10It . IFI( KY- I IS.9,0 3UIO 30
1305. C I C S ET E 111, 1 . S TORE NURSER OF' RING COMPONENTS IN0 NOROMS. F USO 10 I
1 06. C ALST A01D NURSER OF FUSED RTNo COMPOANENS TO VARIANCE NOIF._ orUSI1Of

1I0 F. 3 3 IIOROMBI IC.I I.V F US ION
1309. NOIFrNOIF-AV F US5 I0N
I3D9. KSUBU4sub-I F usItON
I1I0. Co. STORE NUMBER OF 'ifNG PAIRS IN SJET IC I N NOEI(I,IC). FTUSIO0N
I I I. ADDRI I,I CI)-$ sU F usION
1 12 . RCT - 0MAONOfI , 3, I C F usIO0N

II:. I F (IT S USGT . I )G TO 3b F USIO0N 3 N
a119. C ONIY ONE PAIR OF FUSED RINGS PRE3FNT INl I C. STORE COMMONt FUSIO0N
1 I?5 C ATO0MS I N NOI 9.I CINO gI 0, "C I. . . . F usION

DO. 03 5 1 . IET F us IO
lI. NO KIJ* .31 1C 1. 0MMO N(I , j3, I CI F usION

31 9. NWO V. 3, 1 C a-CT FusItoNA
I3Z00. CO To V5 F USI1ONA I

21 1. C MORE TRAN ONE PAIR CF F LSED RINGS ARE PRESENT IN SIT I C. us IoNl
I2is. C DETERMINE 10 ALL R 1ING PRAIR$ IN IC RAVE SAME NUMBER OF ATOMS F USIO 0N
1 13 . C IA COAMDMON. F us 1ION

I 36 34031 R USU F US ION
:'2. OF( 9CTR;2E(0 MFO N( J, 3, 1CI )GO 0031 F USI10ON SI
1264. 37 CO NT INUE F usION
1 7F. C YE S THNEY 00 . NOW ItETERMIAtF HO W MAN4Y OF T HE RING6 f ATOS ARE F usION
I r.0 C CO M,10U TO ALL FUSES RIONG POAIS IN SET I C. STORE THESE IN0 FU S 10IN
3.09., C NoKNt , 1CI, NOR(5,1cIC I. .. . F US 1 ORD
130 . jJ-0 F USION A
1031 00943 L I A CT FUvs10ION
IOU 00Do93 a4 USU F USIO 0N
330, DO339 JI 1R9CT F USION 0
ION,1 IF HOOMON I ,L*OI +31C I.F100OAMD ot J.+O3 1C I GO TON 041fUSIO 1 Mw
lOS. 39I t OT I NuEl # us10 At1334 Go TO Nof F US 1 0 N0

I131I C ATOM PlOMMONI 1,L-3, I C) IS COMIMON TO ALL FUSFO RING PAIRS F US I ON
30I C INE I C., S 0

I 1R 9 I COATY INAlU F uS 1 0 NOiFI UION

I N 3 CONT NUY 1 411i ON;
:1S C ITOR TODI OF 4RH ATM INN C IC RAD SI100I TOT AL FusIN

I to. C NUMBER of ATOMS COMMON T610v AN it'B NIN Fr A.R S1 IC INs F US 10IN
INS C Nagi 2,1c I. Fus 1ON0
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1 46, NOIR s,IC)AJJ 0F US 1O1

I It. 1 1 NOElR , ICI-9C, F US 1
IAl. C9. SET TWE LO CATIOS1S OF TIOf I, C AIRANAV COAItESPO I001 10 TO T gA0UP FUslof
1q9. C NURlSIES OF T"Il COMPOWINTS OF O'f AI W6S OF SIT •C ISUAL TO TIOf FUSION
I O. C SET NUmptSI lIE) C lo'l. vISIC N

1i1t II 0053 LaI ,V P USPON
JIll Ji S( L, I CI F US 4 0 A

IS. IIF' I NIa l J, 1 1.#1 IF Id 1
Isi. DOSS asnl•E 6 F U1, I ON
aIll. JiJ*IMINS(J ll, I USIO
1i6. IC(JjisICeIo FUSION
)•S. I I tINT I oNUt r uS I a0a
Ioo, sO To I FUSION 3
ISO. INi FUSION
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GROATA

. SUSNOuTINE GAUATA GAO1 ?&
2. TC MIS $U s O UTI I PF INTS O Ul t "E GROUP AODI TIVIT V L 1S 1A NY DATA I* D0 T
3 C IF CALLED FOR BY THE INPUT DATA. Gl.AT A

S. NTEGin ,nR UPI ( 0 ), GRG UPZ( ISO0 ), GROaP2 I t 1 ) GlOAT A
I IRIT. S SUpf II ) GAOAT A

. MI C SLO. CPIA 1 , ) , L6S0), 'P( "I 0), CPN A NO N GAFCTA

CO FIN /' L- ?'/'I U-, .1 S ::1 • so S, S ;,f 80),0 so I( C, S RC 1 GADATA

. EUIVALU ENCE I "Px( 1I, I ), CAI 1 )) Is C. .11,2 ), CP( 1 ).4 CPYI, 3 ), CPS(I I )), 0DATA
I0 ( CP P( I, N), CPqI - )i G1OT A

[0 EOUl EfANCE ( GRO upII),act, 1It00UP2( I, NBC( 2, II ) , GADATA•
. I ( GAO PS Ip ), lBC( 2, S ) ) GADAT IA

13. C .0 PRINT OUT HEADIYG k A6 O UNITS Of OUTPUT. GADATA
. WA I T11 4,99B• GAUAT A

II. 9TA 1 6FRT( I Mi , 35 X ,40INTAIL[S OF T"I•ROCHAE•CAIL 000VP COVTAIOUTICINS GAOATA
I. I/' I GADAT.
I . WAI T f( 4, 9961 v A

1. 996 FUtAMAT(IPO, kI , SSOUP, Y ,6HNEIGMT, 2X ,ITHEAT OF FORMATION, 2 , kADATA
9,. I T "ENTROPV, 2 0, 24HEAT CAPACITY COEFFICIENT$/ IM o211,9 itCAL/NOLE, GADATA

20. M 2 .Wf A L/OfG-FRO..I, 3X, 2NCAL/DEG-1OL. I, 2IOA CAL/DEG. .2-AOLE, GA ATA
I2a. 3 X, I ZI,0ANC AL/ 2k - -3 - AOL , 2 1, 1 WC A LlD fG-.9-MO t / .3 0 1, 2 9 A , G A 0AT A

S1'0 9 , SM l94 o) 'A AT A
23. UZ.0 PRINT OUT 1i1LE OF "IDPROCAP sOS. GDOAT A
I . ,IT E , II91 ) GAOAT A
25. V91 FORMATI INO, 49 1,21OATA FOR HyDonC*RAON$I//) GAaATA
I 2 . wI TEl t,3 ) IGROUF Il 1, GRO VPZI L), GAOUP3( L),5UMI L ), F9@( L), GAUNT* A
1T. £ 6296, L ), CP I L ), rP2( L ,CP31 L ), CP4( L ), L.I , 33 ) GAUNTA"28. 3 "tURP ATOT I N ,24, AS,18, 6 , FIo , 1 , -0 ,Fl O. -,FI?. 1O,F 1 . 1 0,2FI T 1 £0 GA AT A

24. c 1. .0 PAINT OUT TABLE OF OYG1E0-CCNTAINING GNOUPS. GADUTA
30. *I I £14 4, 99 It ) 600T A
3£. 992 FO MAT I I O, 13 , 33 MOAT A FOK 0 MYGE N- TONW'A1*1NG GAO UPSII GA*0AT
12. 011I TIt( 6 , 5 ) ( GRO UPI ( L, GRO UPI( L I, CAO UP31 L ), 5 UM( L ), MF29li L ), GADATYA
33. I 5299 L ), CPIC L ), CP ( L ),C03t L), CP IL ), L.9I ,95 ) G&DA T A
39. 5 FOPFAT ( 1 ,2 -5,&10, 1,F£o.I, 41,F10.V,FVIYO,F16.1O,IFlT IA) I*GA *T

35. C.00 pAINT OUT 7Kio4. OF NITROGEII-CONTAItNMG IupJS. 6400Ta
34. WI

T
71( *990) GROAT A

YF 990 FIllMT I 1, 920, AD**T AOA RC-1111- CO NT0I 116 ' G. UPS f/ G 6*0*7*
wit t 7IC*UPL, GUO0P)LIOU6P3 LIU MI.F2 9 L I, G*07*

5294 1S2N8( LI, CP14 L CPO4 k PCP03 L ;, P( I , LI I IO, 1 6£ - G6*0T a
90 MIFN MATO I N 2 A-, All, It , 4 9 , F L 0 , 91 0 , , 10. , F UI V 1 0, Fl 0 £0, 2F I T 10 P CAOAT *
%I. ACTLI 6*0* A I:
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I. ullOUTINK GAUCHEIKI vg 165 IGHIGO GAUCHNI GaucHE
a. c THIS SUIROUrINI CiiInIUSd WHET"Is THE &ICANOS OF atoms X1 ANO GAUCHE
3. c as apt GAUCHE to EAcH OTHER. IF so If OETERMID.ES THE NURSER, AUCHE
%. C YPE* GNO MAW.ITUOE OF ToE GAUHE14 601119CTIU6. GUCHE

B. INTCGtR IEIGHT,7,41 GAUCHE
G. lrNSIflu NCOAUSI 3. 10I5,,RFGAu5 0IGG.KTGAUSsI 150,041CIsSt G,. 1G0AUCHE6

6. SK61fl1ita 431 f1 A~tf V3 .AROI 1001 GAUCH
9. ~ r~3d/&~aSu ~OSMX,SVM30L,NOV&Ll9l GRID BAUCHI

It. COrJZONeLL/EIVEIGMT. r;JSTI9 1. ¶3LuT4 to0 I& S )H(OIWC GUCHE
It. C~rr3NfSLLSI3/lIOSV@% 30), IPSATI50,0@1U ':%'W ,Isc lOlEN 30. UCHE
Ia. ames o, lbsboO.8JN15 IR.om AUCHE

a) EUIALNeE ICCAU1i,. 3IrVTXII I7I'l 1£GUS.Ina1h a L33,)11, G.AUCHE
84. 11 6TGAUS' I I 11TE I.&, AD 1)ArciS(, ,.Iai IA1A11 1MAR3 1 1, AUCHE
as. 2AsaIm oi i GAUCE
16. C 96*1 T SEVINES THE NURSER Of ALEANE GAUCHE COR09CTION4S WHEN E1 GAUCHE
IT. C APS 92 -AMR BOTH CARSON ATOMS. GAUCHE
Is, DATA KGMATI Ill 111KGrATO I2I)/*/ RInAT(a,31i01,114MAT(I.411@/, GAUCHE
19. KGATRa iicii 2 I/KrAE,3)a. fltI,9// GAUCHE
20. 1 rflA1 2. 1001, KC:'.ATI 3,2 )it ,%GnA71 3,31 it/, KCMATU), 4 /4/, GAUCHE
It. 1114TIV14/14 W RGr.ATI%!'.21/l/. tF1IATE1'3 31/9/14C0111 -1,IIA1IV '.EA IGAUCHE
it. C a,~nif OEFWIJs THE h 3~E AF *L AI 9 AUCH .1 aCTIOB . IEN so GAUCHE1
13. C1 OR Li IS A NdITROGEN ATOM. GAUCHE
39. DATA AK.?IAT( ,1 )10 I/O NM'.ATI I ' I "O K~NMAT( I , 1/01 RPIS¶AU2. I 13/0/ ,3 GAUCHE'
29. I10NATI2,)O,! ~ I8, ,,EII I, I /RJ h ,3 a/OiINMAI 33 GAUCHE
2L 2/2/ £N AITV, 1 if 'i.-A1 1,11 3/8/ M.T 4~(,2 3/9/ GAUCHE1,7 1. 4 1O 4FBTH id AO tý ARE9Il NI ROG d ATOMS EXIT FHOM ROUTIhE. 1A1UCHI
tG. 1F43I(EIIil 1.1iVAO111,,3.S'IAT GAUCHE
kG. C ILaOn .a k AN 0XV2EPI ATOM GO TO 82- GAUCHE
30. 11111111ITx1ja1 a1a.aos 1a:auaaI).96.3GO To 23 GAUCHE 23 -
31. IFc1I L aL3 . 1. . (I'l I aa3N[.&)PETURN GAUCHE
33. 3F(1I0!IfV21.LT.3.A:.3IlO I,3N.IINETURN GAUCHE
33. Ca.* CORE ATOMS 1a AC16£414,11414HE CARO M8) R HITACC'S( ATCCAS GAUCHE
3%. C FIND ANUr.3EM OF LIGANOS OIJONED T0 91 AND K2 WHI1CH AAC HEAVY GAUCHE
35. Z NOHON-HYOROGEPSI AVOnS. GAUCHE
36. GLOB GAUCHE
Jr. 911.0 BAUCHI
35. LF-:£CP~gl.* 3 0 GAUCHE

39. COISO L'3.LF GAUCHE
'e. Ofill(LILk.QKZO.IEL1.GI TO IS0 G AUCHE I5-
VI. ELZK L 6 GAUCHE
4%2. 550 C014 f~hUE GAUCHE
%3. LFZEG?j4923'I GAUCHE
%41 00ISO Lut LF GAUCHsE

f;. GFI(3L,)C.aO .I I I I).EIa) TO ISO GAUCHE ISO
I Ali Ro AI GAUCHE

LVT. k10 CCUST hut GAUCHE
VS8. SLaNL. E GAUCHE
"99. EREA.i GAUCHE
so. OCTERFIINE iF COUCHE ALKANE 0R CAUCHE ALXEPIE INTEPACIICNS GAUCHE
SI1. C AIRE 0#ESENT. GAUCHE
52. 1120 GAUCHE
$). i8.0 GAUCHE
59. C IDETEAMIIC If %I CA 92 do[ JOINEO BY A) 00))) 1 BOND TO OTHER GAUCHE
5S. c LIGAI,0S. IF SO, SET THE CORRiSPOND0I;, FLAGiS SI;EUAL TO 1. GAUCHE
$6. D012 L%2,G GAUCHE

Si 31GAUCHE 4 43
00 10 Il1 GAUCHE1

St. 6 CcJli GAUC11HE wA-rI 1

60. 10 1 L31 GAUE
61. .12 1.1If~j GAUCHE
62. 19 IFS Il it 1, a ... &~ TO 198 GAUCHt
G). .0 4L *I GAUCHE I

51. 18.1 111 UCHE

69 V! ECIT130u11 .S I I I LAN I 2 ARE 511 1551 FRINDSI VALWAIAUCHEL G CHEC~
NI. C is 91 CA it A NITIOWou &TOP GAUCHE

Al al 13 0.62-116
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15. 9 I1133I 2,I.NE.`)S0 o 1060 GAUCHE
13. ftONITNIL MCAUC
1%. IIOCAR89% SAUCS'E
is. ou0 to lot GAUCHE 2*2
V.. I)* I I 33.E90 To 500 AUH 200
if. RON ITA GAIt$UCHIE
IS. kOCAReft GAUCHE
19. C VES. (0iE 02. ITHE CENTRAL A*70.15 5 A NITROGEN ATOPQ, ;AUCH[
So. 202 Irl 11f;IAtc NOCARP$0N3T 1.19.0 )RETURN GACHIt. IGSuIGS*3 GAUrCHE,
82. %FGAUS(I 355 3N7MAT(IW0CARNOWITI RAUCX4E
$3. 60 TO 530 GAUCHE 3

6.C NO, THE TUO CENTRAL ATOM9S ARE CARSON ATOMS. GUCHE
&5. 106 IFIKGM A4KL,RR).EQO.)RTURA GAUCHE
SO. 3053305. G1 AUCHN
of. 1FGAUS3304S IKGfPgyTIKL.9 I GAUCHE
M0 530 KTGAUS4IGS)'5GACH
99. 0ATCIS(I3.GS):-O.S.FLOAT(KFGAýSf 30522 GAUCHE
90. Go to 53 GAUCHE ti-
St. c 0ONE ATOM (91 oRt 921 15 DOUBLE BONDOED TO Ar:OTHER LIGAND. THE GAUCHE
92. C OTHER ATCA¶ HAS ONLY SINGLE 502105. FIND ALKEFNE GAUCHE GAUCHE
93. c CO#UTRIBLTIOPAS1 (If ANY) ANDO SET THE PERTINENPT VAR1ASLES. GAUCHE
99f. C OETk~mnIIE WHETOER KI OR 92 HAS THE OOUrLE B0OND. GAUCHE
9s. Im 96021 GAUCHE

9. F#11)33.9GAUCHE is353

97. 13 KIP E-KR GAUCHE
is. KAI :'#KL GAUCHE
99. SCEPiES52 GAUCHE

m00. PCA!.JE:K3 GAUCHE
103. i IF(1133,3,l ).9)EGO2I GAUCHE
102. GO TO OF GAUCHE 17-

103. 15 TU~LGAUChE
309. KA!IEXKR GAUCHE
305. KCftiC~x3 AAUCHE
101. KCAdC6"5 SAUCHZ
307. 3V3(Tm3.O9103GAUCHE
105. If GO 0104220.2'.00,#0(0 GA-UCHE -40

l0t. C 0ONE CEURJT-L ATOMl 15 A CARS04 ATOMl AND THE OTHER A F41TAQflEN GAUCHE
I3I. C ATOMI. F11;0, FREQUENCY Or CORRECT ION RhJO SET THE PEATINIIENIT GAUCHE
lot. C VARIASLES. GAUCHE
Tip. 220 IFtrAaa( Kcct;C I.[Q.0)G i00 sf 30 GAUlClhE i
m13. ICC-@ GAUCHE
114. IRR=O GAUCHE
115. LfzPiCI KCAP.F 1.3 GAUCHE
into. 002210 C-2.LF GAUCPE
117. %Cz Ill XAPFEL I GAUCHE
110S. NFl (C.EO.Eti4. , GO TO 2241 A UCHE ?214
19, IFI r,'VOc C ).c,CO )GO TO 222 GA1UCHE 222
120. ICCriccoI %AUCHE I

1. GOTO 12294 _____________ _____ GAUCHE 29

ma. 22 aR~IfA~mGAUC.HEJ

329. II II'.1.O.OR.Ilcc.nF.0InETURN GAUCHE3
125. IIT-23,3.1 _________ ____GAUCHEJ1 )9-232 3

526. 23)lu l(..:....r.~E? To 23' 4__ C6,1CH& di'

1221. 232 IGS.IGS.3 GA UCC
I23 I £FGAUý(IGlS I- G AUC HE m
129. Go TO 238_______________ _____ GAUCHE [!I

I32 F 4it I. I 1i3 131J 1 GAUCHE 1

113 . 9 FG0.'Jt ICs IT____ GAUC11(

139. pit 011lCIS I 305 2.0. .2LOATI RIGAVIUIGSII GAUC107
3)30G TO"';AUn~ 9-

1)0t. C eCIM CENIAT Al~m *721 AE CA4:04 ATOPIS. VIN10 FREQUENCY Of GNAUCHI

if SP R 3 0 0 3 1 16. C 
COP ri .C I 3 l q Ati ) It I Th E PEA I1 1:EFI V WARIA 31.1S. 

GAUCHE
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138. 840 1 P 1 1 P4.019.3. 08. 1414E. A193. AkO. 9449. At. 4 11TURN UH
130. 1053105*I GAUCHE9940. oeaGUSIvsa 41101 GaCHE
141. valcIstt.ISlollas Gu
142. 2%% NTGAUSIIGSSI)2AUH
143. as ULBausltIGSIBEI GAUCHE
141t. :CG UP1*2*IGSI.A GAUCHE

1816. fS IF4II1 IS P4 191 1 II EG.SIRE111Tull" GAUCHE -
141. C3.6 COR &ton El Af ca W S t Alm as E L4"df BOHSY tons. SEARCH toR GAUCHL
141S. c ETHER OXYGEN GAUCHE CONTRIGUTIONIS). SN*UCHE
1414. 1 GH11E1a P t 1 m I tk I,1. i.a)G o GAUCHE 2
150. 11"941139 fAUCHE
lot. GO 10 U GIAUCHE 2

143. 84 IFIIIIKI l~I.N..Rtll.T3HT GAUCHE
IS09. 4HEAVYS41 GAUCHE
its. Noavedl GAUCHE

SO.~~~~~~ 01 Sh ATO 0S RE)i A XGNAO TEOHRAO4 1S A GAUCHE
IS,. 3 EAY TOM UIC NA TH ORREC HUTE OF ON-NYOROE GAUCHE

ISO. c ATOMlS. GAUCHE
Ist. to IF( IIXKHEAVY' 1,I.1 .. A fOit EH[AVVIIa).NE.B.OA.NW(ROXV I.NE.2I GAUCHE
IA,. INMAUN GAUCHE
161. c THE OXYGEN ATOM HAS TWO COME .IOAPOS' OETERMININ IF THE OTHER GAUCHE
162. c ATOM 6O14090 TO THE OXYGEN ATOR IS ALtG A CARBON ATOM, NUT GAUCKE
143. c NOT -CN. GAUCHE
164. 90250 Lat 3 AUH

AS F4111 Koxy.L.6 H.GIEAVV)!D 300 GAUCHE 250
166: 11 O N ,I.P.IG Fl OA TO G 5 GAUCHE li

IA?. "LI(O.YL GAUCHE20
IA,. IFINOPJ(LL).G .3)GO TO 260 GAUCHE20

IA,. I'll IFI IZ(KOZY.L,I I.EO.A)G0 TO 160 GAUCHE 2
ITO. ISO COO I I Nu GAUCH
III. C EUA GAUCHE
113. C AXE HEAVY tP:ON-HYCAMPEN ATOMS. GAUCHE

trot. 200 £1.50 GAUCHE

ITS. LF.AONEEHEAVV)Il A K11. 00290 LxFGAUCHE
If?. IF(I 4KNCAVVL.& I.EO.KOXY.0A. III KNIAVv..L, I .W I )O TO 210 GAUCHE 290ITS. ALz9L*I GAUCHE
It9. 390 CONTINUL GAUCHE
Iso. C DETERMIINE If INTCRACTION EXISTS. IF SO FIfjc FREOuENCV GUCHE
lot. C OF CORRECTION AJ SET THE PERTINENT VAAIA LES GAUCHE

3A. FIL.T.RTUAN GAUCHE
IS). IG'G*AUCHE
ISO. IF(IF.'.IAHAVV).WEC)300 TO 14 GAUCHE 2-
INS. AFGAUSCIGSINI GAUCHE
to&, eft to 27 GAUCHE 21

I V, iK FGAUJSI IGS1:2 GAUCHE
Iea. IF RIGAUSt ISSII AzmH

lo. CGAUSI IIGSIvXHEAVV GAUCHE
190. A CG 'us II*,IC RI Y G""1AUCHE
191. 0aTC ISit IG S Is@..fLOAT(%ACAuIIGS)I GAUCHEc
102. 1G IO. GAUCHE
19). Cmo GFp11.0s"9 TOTAL OF CAUCHE CO'IRICTIONdS FOR THE HEA4T OF FOtIATION GA UCH I
199. C A%0 IPCR~r:IT CAUCvE CCL.iIlffi ICH. GAUCHE
9I ~ A CuC1'H.C Auc $I" OA IC Is ItIC GSI AUCHE

ISA. RCMIG04-1~ GAUCHE
191'. $1 RETURN GAU-CHE-
190. IhAF GAUCHE

#i PA 1) 0.01-31
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SUBOUINEONGO

I. CPSYN) MINION
J. C THIS SUBROUTINE ASSIGNS THE NECESSARY WEIGHT CORRECTIONS To exa

N. C GROUPS Of FUSED RING SYSTEMS CONTAINING Sf962196 CARBONS *960101 HINSON
S. C PYR9AINE-LIEE STRUCTURES WHICH4 FORM CONJUGATED SIN-MEMSERES "MNop
A. C RINGS AND/OR TO NOW-FUSED RIK$$ OF T961 AFONE14ENTIONED MENION
7. C STRUCTURES ANA TO ALL GROUPS GOMMI TO THESE MING ATOMS. 11 MINIONl
S. C ALSO PAINTS OUT THE ASSIGNED WEIGMIS, THE COMIPOSITION Of 1961 "gloom
9. C MOLECULE AND0 THE In ARRAV. MEINON

90. INTEIASI NA N ),Lj1SVM6AL4910,IRIH 9,S99 MUNsoN
99. INTGE WE I6NT( 1MINION
It. DIMENSION XSENRIO)0 INN) OLIG IC2A(IO9) JOONE(4NS) MINION
is. IROMIO 40 10 NONOM11(199 IFINf@S)l,CPIVAMN OOTII9.5960) maNsoN
IN 210N(NN IO)AIG NO itCRoot IGO 1,NRN7 ilen it 00:1 1N1611 )NSNIO MINION
is. 3 NONR 6(40).IITGAU5(9640),KCGAUS(39150) h4ANO 16 INION
90. 6OMNONSLIC9I/4NOS NSSVMN SYIUOL, KOVAL( 4, IVI MUNsoN

97. COMON,UL%2IWEfGHTMWT F91IT) MOL01T( 95)IXIO90 5 A) MCI 900) MCC MINION
Is. room O 1.1L3/1MING(40 309 IATNI5O,IS),NW 900'),ISCiI@O0),50&( 9059, MINION
it. 1IA0RI 90,) 1Sf 00 3) inS hoeR MINION
20. COMMON/BLAUI/0NCIL@,4@) QIS(60 2) MIAN6 AS 0), INC NONFUS INCTOT MINION
21. EQUIVALENCE NSBENZ s041. 999 jiNlINI(9)16 Isil91,I)9,h MINIONf
22. 1( POEL41 ) 'I1(13 1))'(%B(SEMI() 1S(93 1)) (1611(19 16(9,2,MINO
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Is. :IN * . 0IOC1, 14, );1g IN '629, 30(15, IN, PII MANCHN
vs, RET111N MOECHN

ENO fAA CHEI
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MULE I

5. S UBO10 Ail 1 0E MULT I j I ATOM , i t,0, M, 4 go2 a IAULT I
a. C Tills SULiIOUTI WE IOENTIPIrS MU1T(-C4NICT(fM, MULTI-WORO INPUT AULTI
3. C SVMOOL COPTAyINiD IN 1t0OR WITH Tht COMNISPONOiNO MULTI- MULTI
4, CWAXACTTA SINLE 19WOD 6 PROGRAM Lt.130AR¥ SYMbOL. MULTI

0, I Mty ;K11 S V 6LI3,9- M), 1T I
6 0 iME NSION II F I t q I, I ATO Hi a I MULI* I
I. CCMMONI ALM t PI C(I 60, 50 ),, 141( t0 , 1 ), 14 0, I, I0 C, N1 O WF US , 1IO CT 41,0U LTI
s. 9QUI VALLEMJCE I( I tI I I),1 CM I,6l) MULT I
9, MATfE S¥ ILII, )I/IC ,SVMSL I , I )/140,/SVPit43 ,I11 14)6/, AULII

1 . ¥SY I , I ,)I MCI,% VMIL(I I, )/IN ,S Mot(L I, II/ INI/,SVMILI , ) I)I WNWI, MULTI
Z. SYMLII|,I )1IINO/,SYVM§L(, 3•, I II ,SYMLL( ,)t I.4NN/,S VMbLI , A)/IOI, AULTI

It. 35T MALl , ' TI/I 02/u03,11

II. CeI IlITIALIZE CY'CLE TdHAT 'SE I ES OVER ALL. MULTI - ARACTIM, MULTIl- MULTI
I. C WOAP PRMoOAn SVIOLS(SY VL) lH C l AnE EIUIVALENT TO 1T4E AULTI- MULTI

IS. C CHaARACTE1i., SINGLE WOn0 PRO 60 AM L I1SAHOY¥ SYVWIOLSISYP5 0L). MULTI
IA. Gota I-I , AULT I

I7. C ZERO IPrI U alm A . MULT I
S. 003 JHI,2 MOULT I

O9. I IIMl( )J ) 1M 1ULT I
a0. Jr.I AULTI
I . C CC mP &AE SfAr'H EL[EIMit OP INPUT VMBDLVL) .TAGAINST EACH CLEMENT M UULTI
r2. C OF LISMANY SVM11UL(Iit IS MATE" OOTAINFO AULTI
23, O00 L-I110 MtULTI

F 9. ill MUI.T I

216. 1 F I I M L ST1 O M0ULTI
aC. IPiITOILI.t0.SYMILIII)IEO Tmug MYLT I
07. .1 CONIT INUE MJt• I .

is. C NO, TOY NEW 1I S atY VYMIOL. 0LULTI
29. 60 TO II AULTI
SO. C YES, HAS THIS LI 09" ERVCLEMENT ILREAOV MiEN MATCHEM[ IN TOE MULTI
I3.. C S'AN Of TFIH SSvAOL "titf .I

3 . A0 no y to- I , J C TUL'r 1
25. I(II' (N ).hi.Nt.A)SO TO T MULTI I
39. C VYS, I SONE . PRO CEO TO NEXT LI S•ANY ELEMENT If AULTI
3S. C AVAILASLE, OTHER WIE TO H0EW L ISOAITR SYM40L1. MULTI
36. 1 - K I I MULT I
37. Uwr I l NO I 2,t I_%N is , a , I I MULTI I ji "- '

30. CONT I NUE MULT I
39. C NO, SET I1F11 A OND TEST NTIl ILEMIENAT Of INIPUT SY iUQOL. MULTI
90 I I I91 J C )-a PULT I
1.1 J CjC* I MJIT I

' a. 1 CO T NU I MULTI
43. IFtISNOO'II.NEJf)GI TC il MULTI II
It9. C IOfECT IFI CATION ACHIEVE9. SET A TO CORRECT VALUE ANO ESit. MULTI
90 "1-I MULT I
46. R1TU0N MULTI

qI. II CO T INUE MULTI
44. C ICCNTIF ICAT1O1 NOT PC1rdEVtO. SET (tol0t FLAG AlNe aIT. MULTI
q9. I LotH I M4ULT I
to. It MU UN % mu.TI
Il. ENS MULTI
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NEw AO L

1 SUAROUT IE A EACOL1 LI, LXLtNIP, I C, , VC. CPV, L M, I ERRI A AEWCOL
I. C THIS SURROUTINE TEFINES THE INITIAL CONSTITUENTS OF A NEWt NEWCOL
3 c CHAIR . THE GROUP NUMBERS OF TDE PREvIOUS CHAIN COMMON TO IRN NEWCOL
9 C CHAIN ARE STORED INV A NE RO1l OF ARRAY NBC. THE RELATED BRANCH NEWCOL
0. c DATAO FNA THE NEW CHAIN ARE TIOED IN ARRAY NIB. NESCOL
6. INTEGER WEI GMTI)I NEICO L

I DIMENSION J UNCTS, IT O s , 1 ODINo IpOl I TIwCOI
A. CC-MON/RLKZ/WEI GTT, MW GT 9 1, MO LWT ( 100 1, 1 100, , 4, NC( 100 a1CC NEWCOL
9 COIIMO N/ RLA3/ I A I NG( H0, 3 0 , ART 1( O, I0 1, Nt( 1001 ) Ci 100), )KO N 100, E WCO L
0O 1 10(1 :00 1, 64 100,6 1 I, I , NoR NsACO

II. CTMM0 N/LRH1NRC( D, R0 ), WIS6 AD,1 1, NIX( 60, 20 ), IAC, NO NF US , ICTOT NEwCOL
I0 E1 U I VALENCE ( J UNCT( |,I , 1 &MATY0 3,J ) ) , i NOAMRr0( 1 I, I MAT X( 3I I I ) ) NEAC iL
I)3. CI.O FIND COME ATOM I N CHAIN *?OrMAYT10H WHIH IS 1 ALSO A HAMNACH PO I1i' 4EWCO L
IN. C IETERM IE WHEETHER THNS ATOM $T11.1 NHAS LIGANDS WHIICH HAVE NOT NfEWCOL

16. C YET REIN ISCOVPORHTEE IN A tHAIN LINE. NtWCOL
1. LF-NMP NEWC OL
I DO) LLI , LF NOACOL
I . LM'NAI( 10, NAP I NEACO L
19. ECt:NC( LI, LMI NEWCO L

0 . I FLA61O NEACn L
S1. LYVLM-I NEACO L
22 . IF( LV.- ST . 0 lGO TO I NEACOt I
r3. IFLAGI*I NEWCD I
Y9. GO TC 0 NEAC01

20. . £CPV=NC( LI, L NEWIO L
2A. C FIN0 T"( TENTATIVE ARANCH ATOM 4C. NEWCOL

2T. :1 CALL NEWR C1 KCPV,Y C, IFLAEI, IFLAG J, NEWCO L
06. c HAS AC ALREADY SE(EM PrOCESSEE IF NAO 1 0 10 S 0THERWISE, NEACOL
29. C FIND NEW BRANCH ATOM. NEWCO L
30. E IIIFLAGO .10.0 )lO TO 6 NEWCOL -
II. NIP.NSP-I WEWCT L
3L , CONTINUk NEWCO I
is. LCOL1L NEWCOL
39. RETURp NE WCO I
SR 1 COC0 RESET TO THEIR INITIAL VA4LUE OF I TI4E LOCATIONS 0 6OR6 NEUCOL
346 C aS SOIATEO WITH TNOSE IRANCH ATOIMS MWHILH" FOLLOW AC. NEfWCOL

37 5 LF0N0651LA I NE WCO I
3R 1TA 1L- , F NAE ACO L.
9. |IINa Ll. LI -IMgI TO A NEACOL M 1

-V. JCNXRI LI, JI) NEMCO L
H.l ACISNICI LA,J I HF ACT L

HO- NOD!-AI Cx LI- NE WC1L C

H$. 6 CONTINUE NE A CII
-1. C. 0 COPY G0RUP, NITYSIRS I N1ACI LIX, J I INTO NHC ILiJ I UP 10 NEWCOL

H.c DESIGNATED IRANCH POINT. ALSO COPY NiA ARRAY. EICO L
1- 1. 1V L -I MEWCO L
NT. IFILY.LT~AI))SO TO I? NEWCOC 1"-
qH. 160 NILE AECTL

HR. LILV NE Aw0 I.
90 . RET uRN NEl-IT L

rSI I D0019 J1 ,LM N A1COL
:1. 19 b|tT LV,i l)NICI CIJ I CE ACOT
61., DOll JCICNP N L CORH. 01 NAlkl LY, Jl'RBR( CRtJ) REACTOL

of. LI-LF NE ACOL
IA. I O'I.M REACT0

11. AATuA 0E A1C0 i.
IA. EIR NE A10TL
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IS SUMO lUT IOf NIMWCI iCPV, KC, IPFLAS IF LA III ad IIUI C
e. C THIS SIJNOUTINE FINDS TI W IEOT CEA]IN ATOM W4EN Tog LAST NIWMC
3. C IDINTIFIID ATOM (IS) IN TIE CIIHAIN IS a SPANCH ATOM. Ta NEW M MIMIC
q. I C"MAN ATOM IS SET IQUAL TO DME OF TiNs UMNUSI1 COME ATO0A LIGANCS MIMIC.

0, C OF IC AND IS STORED IN C, IF ALL OF T41SE I LI GANDS HAVE NIMWAC
A. C AL*SAOY SIEM INCOPORNAT9I IN SOME CHAIN LINK, TIN "1 0fGAM XPITS MIMrIC

I. C FROA TIHE SUNINOUTI1I UNLESS ICPO IS NOT STOlED IN THE REQUIRND Mi WIC

a. C ONago. MII wC
4. 1Il MIIGNT I) N oilMC

I0. DININSION JIuNCT(s, 100 )IMoSmSI slo* Mgule

I . .0 MAO MI/ ILA I/ WE I •MT , ANT? ( T,•OMLTI L 1001, 1 V 100, 11, 6 ), NMI 10 1, I rIC lot usC
S. COMMON,'21.3/ IN I M4( 0 ,3 0 1, 1MAY01 30,00 IIITI 100 S, % IW( C I 100I, 1611, I 41001, 1IuIC
""3 II II1100 i, I *I 1004 , It , NI0EC f N

IA. IOUI VaLENCU I JUNCit I, I.IMM, I1 , 1 I NODEDIII IT 11,11 NIIC .
II. CI.O SIT IFLAq2 AND INC•ItDMINT NOII D. WIE tic

1 , I F LAr- I MIMIC

IT. M" C I0 (1 NOIAO(0 CI.6 NIM C

I1. Ca-0 IS IFLA.I EIUAL TO ODl IME C

4. 1 I IFI LAGI. I.E 1)60 TO I MiIrIC

t0. C YES. IC ILL GLIRSlDS Of ATOM Im M1I1 OFIN USIO, GO TO . MIEMI"C

*3. C OTNIIIMSI, 10 TO V. MIMIC

2. I1F( 100 10 IC -E IC It t ) )l, 9, 2 NMIMIC

2.1 C NO, IT IS NOT. IMIWC
2 . CI.0 ALL CORl ATOM LI SANGS OF 9*IMMCN ATOM AI C -AY MV D 1DN 0 M f I UIC

5 . I( r I 0 " No V A C I .L.MCIaICIo 0 • MI w C
A4. C ALL COrC ATOM LI DAMOI OFS IMoINCO ATOMR IA L MIII aIiof UsD 1 0tIWK L

27. IFIJI.CTiI,I CI. I.ICFV)IO TO. MIMIC

00. C ICPV IS IN f COI I CT LOC CAT I Sd SET IF LGOG AND lilT XII. ME C

1. 1 I I.12I MIt MWIC

3D. AITUONPd MIMIC31 C CP V IS NOT IN AIIIJlIpt POSIT 0 t r ST IN IC SO C NMIIC

31. 1 MOSOIICI ISl MNIM ilIC
If- C IF COMODITIONS RIIUIRE IT, STOOK VALUE OF ICPV Ig JJV ( tI 9 C. i C' M C

$'. C SWITCHIMS LOCATIONS MITa GSMIII MUMIII PRf10VI0SLY T0IVI. MIMIC

319. 4 JF.NC( D.I oil MiMIC

34. 001 J',JF MIMIW C

30. 1 CO NIYI I MIMIC ._J
39. .IFIJ LT..OIIO(CI)CJTO9 MIIWC

IA. IYJ1MF.JUMCTI JICIC) M1IiuC
l I. JUMMI ,I o1 * C l• J UCIIC 11,1 Cl MIMI C

41 . JI UCT I I I IC I*1T IM pi MIMIC

t3. C 4.I SIT ACPV 1Vl A L 10 CVUIIIt 0 ICf T11DM "tf IC D0 UO L TO O0I OF IMi MIMItsC

II. C STILL VMIJSIO COIE &TOM LI I&MOS SOM0OO tO 1111NCH ATOM IC MIWIC

4M. 1 IECPV M I II N C

q6. I T ( A * - 00 MO 111 I9C I MINI C

I T. C.J UMCfT ITIOP 0 IC1I4: W4 C
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NR I NIs

I SUBROUTINE NRINGS( IGS,IRNG3,ADlTA, RINGSRING CPSY) NRINGS
2. C THIS SUBROU tINE BETER I4ES WHEWIER THE EX ITING SK-llFlBEREO WRINGS
3. C NITROGEN-CONrAINING RINGS PORM PART OF THE TRICYCLIC FUSED RING NRINGS
4. C SYSTEM N42)CE4)H(I2"( WHERE EACH RING IS FUSED AND HAS I POINTS WRINGS
S. C IN COMMON WITH EACH OF THER TWO RINGS. IF PRESENT IT AODS "RINGS
6. C RING CORRECTIONS TO THERMODYNAMIC PROPERTIE3. NRINGS
V. INTEGER WEIGHT(l) PRINGS
1.. DIfENSI ON ROMf(N0,1O) 0NOEN01 11 ), NON(10, I0,KNfPROP(6,40, "RINGS
9. IJSTORE 3),RDATA4),eCPSYM(N),ATGAUS 50), NCGAUS( 3,IO? iRINGS

10. COMONBLK2/WEIGHT,MWGTI9),MDOLWTI0)IXIOO,5,&,NC(10)KCC NRINGI
I1. CORMON/SLK31ARING O 30? I IMAT O11 SO), NW(IOO1 , IC(IOO),KON( 100 , RINGS
It. IIOSRI IOO),10 (I OO 0) IRS asnnR WRINGS
13. COMfRON/BI.LKqNBC( 60 ) ! IOSh60, 21 0,N511(60 20), IRC NONFUS, IRCTOT PIRINGS
It. EQUIVALENCE (0MO1B(II), I(4 2 4 ) ( NOKoR0(T I B( a 0) IJSTOREfI 1 , PRINGS
Is. 1lS( 98, 8 )),( NOK I , I ) IATX( I AT ) i)(RPROP(I I,),NBX, !I, , WRINGS
16. 21 KTGAUS(I) IMATI( ,60)),( KC6AUS i 1), IA , 2)) WRINGS
IT. CI.A INITIALIZE CYCLi THAI TESTS 9ACH FUSEO RING SET. NRINGS
is. IC=NOKOMB( I) NRINGS
19. CZ.0 HOW MANY RINGS ARE THERE IN FUSED PING SET J "RINGS
it. Boy JZiIC NRINGS
21. KY=NOKO MI(J+I) NSE IRNGS
22. C IF WUMBER UNEQUAL TO 3 IGNORE SET J. NRINGS
23. IF(KY.NE.3)GO TO I NRINGS V-
2N. C SET J COMPOSED OF 3 RINGS. NRINGS
29. IF(NOK(I,J).NE.3.OR.NOK(2,J).NE.N.OR.NOK(3,J).NE.2)GO TO ? NHINGS -
26. C EACH PING iS FUSED AT q POINTS TO EACH OF THE OTHER TWO NRINGS
2?. C RINGS AND TWO OF THESE FOUR ATOMS ARE COMMON TO ALL THREE NRINGS
20. C RINGS NRINGS
29. KI=NOK(41,J) NRINGS
30. K92ýNOK(S,J) WRINGS
31. IF(IX(KII,I ).NE.iOR.IX(K2, I, I ).NE.N)GO TO ? NRINGS ?
32. C THE TWO JUNCTURE ATOMS ARE NITROGEN. WRINGS
33. NX3=O NRINGS
34. C3.O DETERMINE WHETHER THE 3 RINGS IN SET j ARE EfCH 6-CENTERED NRINGS
3S. C CARBON-NITROGEN RINGS WITH NO DOUBLE BONDS. NRINGS
36. 001 K=|,rv NRINGS
31. I=KOMB(K,J) NRINGS
38. IF(IRING( I I) NE.6)GO TO I PIRINGS -
39. C RIN G I IS 6-CENJTERED. NRINGS
00. IF(KRPnOP(I,I)+KRPROP(5,I).NE.0.OR.KRPn1CP(3,I).NE.2)GO TO T NRINGS V
NI. C RING I COMPO!E0 ONLY OF 4 CARSON AND 2 NITROGEN ATOMS WITH NRINGS
92. C NO DOUBLE BONDS. STORE .0. NUMFBER OF RING INVOLVED. NRINGS
*3. NX3=NX3*I NRINGS
1%. JSTOR•( NX3 )=I WRINGS
95. I CONTINUE NhINGS
41. C4.o DETERMINE SEPARATION OF TWO NITROGEN PTOMS, NRINGS
it?, 12=KRPROP(MI).3 NRINGS
%8. K3-IRING(IN2) NAINGS
N4. iF( X(K3,1.l ).NE.N)GO TO 7 NAINGS I
50. C THE TWO NITROGEN ATOm6 ARE IN THE I AND 4 POSITIONS. NAINGS
$I. C50.O SET J IS THE TRICYCLIC FUSED RING SYSTEM N( 2 )CI 6 )HI 12 ). ADD NRINGS
S2. C CORRECTIONS TO THERMODYNAMIC PPOPERTIES, STORE PERTINENT FRINGS
93, C PRINTOUT DATA, AND CONTINUE IHE TEST OF OTHER FUSED RING SETS. NRINGS
$4. HRING-HRING.ROATA(I I NRINGS
55. SRING=ShING.RDATA21) NAINGS
56. 003 KV1I N NRINGS
!?. CPSYrIT AK )K - PSYM( KK )*ROARA I AK* ) NRiI•GS
5s. 3 CoTi NUE NRINGS
SIP. IRNG3zIANG3#| NRINGS
60. IGS=IGS.I NiRINGS
61, XTGAUSI IGS)uI NRINGS
42. #)O5 2Iu , NAINGS
a]. 5 KCr'SKIA, IGS_)7JSTOREIK I_ NAItJiS

-4. I CON INUI NRINGS
Ill. RETURN NRINGS
66. END NRINGS
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I. S UllOUTINt NURSER( NUR, 42,11,L, RPN. KIM, O LCD, JII, JFF I itU 14E[R
I . C THIS S U40OUTINC DITELRqINIS THE NUMBERl OF LI 6INOSI MP ) ATTACHED o NU "&a
3 . C TO COME ITOM NURSER ONE 0R THE NUMOER OF LI BANDS MINPUS ONE Of NURSER
4. C ANY COME ITOH WHOSE SPO UP NURSER IS REIATER THANI 449. mUrlBER
5. INTEEKA1 SM()YBLISO 101 1,B11SI NUmball
6. 9ORNBE/ONSEFESMOOII ), 6410 olumieR
T. CI.I 1141T130ItE MV' WIS FI ND T HE Of VCR$1 Of DIRECTION NUR. NUMsbER

S. mpoS NURSER

It. IF(WUP.ST.S)%UPUP-S NumalR
It. Cl .0 1* NT I ALI 1E CY CLE TWHIT FINADS T Hi NURSER orF LI INT0. NURSER
I 1 001 J -1 , N URSER
I I. C COMPUTE boloD vsIECTION to of ?ESTES. NUm a~
14. "I.NUm'j NlUMalR
I I. IFINW. BT. 1)111-01-4 NumsER
1 6. C FIND NEW TRINSFOARATION CORDRIkIIES FOR THIS &OND DIRECTION. NUMBEA
1I1. CALL ASSI GW(WI,E,L,%O,LSJ!,JF? NURSER
16. Irf(is.at . i )SOOTo I Numsin
it. 99-9+98 NURSER
tS. LE-L4LS NUMBED

I. C I OE TH.001'IS LO CATIO H14IVEI A NON-BSLINK CHAR ACTERN NUMBER

23. C VIES, It DOES. INt1EMENT. AP. NUFiBER
1%. MPl*HP*I NUMkIER
a II. C IS THIS THE FIRST LI BaNG IDENTIFIED NlUMBER
16. 1FIF(mP.B6T.T ! )O ToI NUMBEiff
I T. C YES , IT IS . SET ILL IDENTIFYING VARIASLES FDA THIS NiUMBER
IS. C LIBANO. COPATINUE SEARCH. olUMsER
29. 1111801 NUMBER
So. SIX-sX NlU ASERA
31I. LXK"LI NumbERt
SE. WODD901 NUMIER
33. LOD-D. NUMBER
Sq. JIINjI NlUMBER
SR. JFPSJF NouMBERf

SI6. 1 CO NT INUEl NUMBER
3T. RETURN N0UMSER
3R. IE 6D ktifMBER
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am ogo

I. SUIROUTII EORDER( LIN,1, 11 ORDER

I. C THIS SUIROUTINE STORES I ARRiY IA THE ORDER TMAT THE LIM ORDER
3. C CLEMENTS OF APRAY IR IWOULD HAVE IF ARRANGED IN ORDER Of OFDER
H. C ASCENDING VALUR. ORDER
9. - DIME"$S40 NIA(I O1)IIS6I ) ORDER
6. CI.O STORE INITIAL OOIER OF ELEMENTS IN IA. ORDER
'. 301 J 1,0LI01 ORDfR

a I Ai J )-J ORDER
9. I CORTINUE OR OEN

10, IF( LIA.E. I )A 9RETURP ORDER
II, Cz. MaOP !HAM ON ELE LENT CONTAIlIdEO IN I RA. I 'ITIRLIZI CYCLE. OoADE
12. JF'LIM-I ORoER

IS. DOD J.l,JF Om DER
1 , C CHECK ORDER OF TWO ADJACEOT ELEMENTS IN I A, NAMELY, J RAD ORDER
I . C J41. IF 11(1i ) CORKESPCNOIWG TO ELEMIENT J IS GREATEN THAN ORDER
16. C I$I( I) CORRESPONDING TO ELEMENT J41, THEIR ORDER IN 1I IS ORDER
I1. C S w ITCHID. ALL PREVIOUS ELEMENTS loll& ARE THEN ALSO CHECKED ORDCR

!. C AGAINST J-1 IN LIKE MANNER ANO THEIR ORDER IN IA REARRANGED ORDER
19 C I F MECESSARY. OR DER
10 KO.J 1RORDER
01. KqeJ*I ORDIR

ZZ 1 F(IK . Lt.I )60 TO I ORDER
23. KIxl &(EI|) ORDER
Di. EZI, EH DqRoDIR

5. IF(IIRIKI),LEIS(KZ ))60 TO D ORDER Vl'

06. JO•!AR3 (I•) OR DII
2 T li1-143 aml~• D OEM

is I 1 11( I L IA 9( NI ) ORDER

is. I A( K 4 )-1 OR DIR
29. K3-K3-2 ORA DIR
30. K1K3*lI OR DER
3. 60 TO I ORDER "

32. C NOW CHECK REMAIPitfigi ELLCMENTS IE SAMVE 19ANNER AND CONTINUE ORDER

03. C UNT IL ALL ELEMENTS HMVE BEEN CHECKED. ORDER

34. I CONTINUE OR DIR
36. &ETURN OR•DER

36. END ORDDR
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PA I BIT I

I. SUAAOUTIW( PRINTI PRINTS

A. C THIS SUVROUTINK PRI22S OUT THE ATOMIC COMPOSITION, THE ASSIGNED POIATI
3. C WEIGHTS, AND THE STRUCTURE AND C00D4 NATE ARRAY 1I. IT ALSO PAINTI

4. C WlILL OUTPUT, IF PRESENT, THE NUPIAR Of COMPONENTS IN EACH PiGFRI PAINT
I.. C AND THEAI GaOUP IIUMIGER|. Pt I %( I
4. INTEGER SVAI)N I4,SYM1O LI49 1, S1 | O0A|,6 1I Pm iNmS

r. INTECGER WEI67(9) P 4 INT
a . C ON/ §LK I /NO, MASS , S VPR, SEtO L, N0 VAL( 9 GA 1lD PII NYI
N. CCI MO N/1 IJ LK),/I EI GT, qMWT A 9 A, DLT L A O1 ), I It 100,, 6 ), NCA A0 ),RXCC P I NTI

T4. C. MMO 41/ PLRA /1I 1 IAB) 140 , 3 0 ), IMAT 11( ;0 , 60), A, U( IQ 0 1, a ACE O ), IO NAA 10 , 0AINTY
,I. II DI0R O00 ),ItI( to00,sI ), IPA, NO to PR I My I
A . CoPImO M/ aLAR / NiC ) O, s ),o NIS 41.0, A 1, 461l 60 2 0 1, 1A C, NONP US, I a 2 TOT P AINb
13 CO R) O)4/BLit/NDATM, NUIATA4I AI, AC( 0 MIASA 2 ),JWJV, ,LFA GS, LFLA66 Pa NTI

Iq. c 10 :.sI1- SECT1O AiINTS OUT THE ATOMIC CCMPOSITION OF THE MO•E.CULE. P00lTI
I . W TTIEAS( 6 . ) PAS NT I
26. 1 A. BA TA// A No , '44RI, 3)I 1. 0iO MI C CO IPOS ITION OF MOLECULE Fm INT
IY. I )140, 155 , 'AMATO n, 0 R1, 64lNUnk l PA NT I
•10. 005 J|,NDATA PI plT

I.F 11,1 1;MA IN AT 1 .E S . 0 O TO I ASIA 0 (1
20 WRA E(&, 3 )t MO•OIL J ), NUMAT M( J PA I NTI
2 1A. T Ful I ,M T X,A0., 5, 1S) _ PA1 NTM

22 . NTI NUM PAU I" ) 1

Z3 cZ. )HIS SECTION PRINTS OUT THE ASSIG)ENO wfEIGOTS OF YT E GROUPS PA INT
1 #. C AkP THE I)X ARRAY. DESCRIPTION OF Ix OUTPUT, IXII,N,J ) - PA NiN
5. ( OAT A FOR CORE ATOMI1 Ih AT M-t AND FUOR LIGAD$ AT W-2 TO N-11, PA INT

2O& C C 0N6 1 S OF J COtUJPI - .1-1 CHEI C AL SVMA( OL OF COMAPONENT, P INT1
2 . J.J GARID 0,,. ,OOADINATrE. J- GAIto OLUMN COORDINATE, Pp INT)

?6. C 01. AISECTIA 1 U0 LI GUA1. $OND, J)5 SONU TYPE, J -4 01UP NUIMBER PAINoI
N9 L. 0, COAC ATO,. PAINTM

30. WA Tl At A A Pik IN ")
1 a FORAMATY// IPo, UTx, 14" OUP STAUCTUPT AND CO"POsITION P INfTI

I /AN ,T I , 0 "I . GoA0UP GROUP CHAEMI)CAL S fMNOL GolO SOll RIxO CO PAINT)

33 2LUUMN AoNO BOND GROUP MURIES /IA ,215.1AAHN)OMt'. PRINTI
3 A I WE A GMT OF COMPO NENT COOInI NATE 10A COORIANTE vECTAR T 1P 0. OF PAINT1
lt. N LO941 ATOM PA I NT I

Y6 . call, n flI , cC L PA NI ftIA
37. L .i I9( 0, I, I I TP INT I
I0 MRITAI6,)• )1M,rOLW T )AMI,SY MS L tL ,11( 04 , A , 11( ,I,3I, II( M, 1,4) PA Nm TI

1. I I FOAml"t )It , ? 1,T 3, , I I A ,AA , ARI, (1, T9., I1, , I , 9 1 PAINT)
ND. N1P mi A!-* PA I N) I
'10K 015 W1 N ItHP PAINTI

L. , L' I I 14, N, I 1 PA I NI I
T)kk I)T 4,.i) I5 MAO LI) t , ), A I , N, J 1, JmT N I )PAINT)

Aj AA,A XTI) A A , A,4, A'.,T , IA,),I0,II , I I, I%,I.II, PAINTI

'.I. I TI I 0,,, PAINT

WA I1It04, a ) PA I N M I
-I AI F aOA"ATI IA I PA )TI

4A I9 CONT I NUA pAIN) I

9 . C +.) ;F r. N T STAUCIUPIS BAY PAESENT, THIS St LTI)O PAINTS 0U THE PaINTI
IPT C NUMBSA OPF .OMPONE NT' IN EACH AING AND THIlM (ACUP NMPEAS . p P I PPINTI

I4 5AF I I tAC [E 0 )Ai TU I PAI NT I
5 00)7 J 1I, NSI J PA INT I

) .. 3) POAMA /TIJ/ // Im, 1'.N, I A"AN k NOMAIA,IO.'.H IASS ),i A I 'EMlAlAO ) MA f I0 1, N O

IA -TR) 5.. INJ,~ NO.) ),N) PI P1) NT)

f t )ý IIR .- 1, l0 AIA, A)) P lA I NIl
A 1 3) CO TNT I UI PAINT I
.5 aETUA Nut PAINT)
NI CADIu P aI B I

61 t9 1f0l0 P1 0l1.1 I

it Its Y) A.NO-14
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PEAT

I SUSiOUt1 UK PAT TU ( NTITLi FR P I Idl
6. C THIS SUINOUTI|E OUTPUTS THE TITLE POWCEOINWS THE PRINTOUT OF P|t1NTa

I. l AiNe, SiCOwO-OhOck IHTEiaCTION, AND CalTAl&1 SYMMETRY Pal Ta
N. C COItIE CT N0S. THE FLAB -TITL2 IS -LSO *$IT TO I WH90 T11I FNIl "TI

0. C tOUTI"A IS E1ECuTEIs. Ppit|Tx
6. ,TIT LINI PA I WTI
7. WeIT[1 6, I Pq I NyT

I. I FOIAT /I I I0, II , 'Go.0d 0UP INTEUACTION 1 N0 I NTENAL "TTA1TIO Lt P TI
9. .aL S .AETAY . O TCIo i TIOAS SIN , 6,HeTlP 1 , -iiHAIi NVMSIH A Pi lTE

1S. ,3ISEAAMMOUNTE, I INNCCT OF FCU"ATIO',) I lETS"11O1Y(O.Y I q:Mi(iAT CAP PFI OTI
i. EACITY COIFFICItINTS i t U 1UEUIENAiU ;,NHiCAL, t l , PI aLl:

IS. ANACALI OR 4 1 ,'91, ¶CAL0o r6 i:IIENC'L/OC$ £6,u,,IZ0CMLDLS DEe'- P1% -lTE

I , $II ZIItCAL/OR 8 11-141 PA I UTI
IN. It.RNA PAI ftTI

it Fib I1 et,-Al
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•*3,4 •,' • . • •-. ... .. ," -, .. -• . ,, • ,•', -, . .. ' r , .-- - ,- , ,. .. .. . . . . ..

ASS SETA

I. SubROUTINE RESARI T•MOI, LI) RESETA

2. C THIS 5USROUTINE SITS THE RN1G ARRAY ISC AND ALSO ADDS THE RESEITA

C C t REISI DUAL NON-A51 ANCH MINE ATOMS TO ALL THE CHAINS, IF THE FARS? RISITA

4. C CHAIN ATOM DEFIN¶D WAS A NON-0R-ANCH RING ATOM AND NC TERMINMAL RESIRa

I. C CORE ATOMS ARE PRESENT 4N THE MOLECULE. T SE[ RESIADUAL AtO0S RISITR

A. C WNTR NOT PREVIOUSLY INCLUDED IN THE CHAIN DIEF1INITIONIS. REf1ETR
0. I NYTE GIE WEI HMT• C Es IET A

. DIMEN PSION NALO CA S REPSETA

9 COMMON/RLZSI[I AT, MWGT( 9 ),MIOLWTI 100 1, 1 11 00, 5,A I, MCI 100 ),RCC R!SLTR

0. CGMnON/SL3/IIRI Nc 99,301, IMAT II S,AC, NW( 100 1,1 SC( IO ),EONt 100 1, AESETA

I I I DoR) 1001, I, I IO0, IA, IA B, RosA RESETA

I t COMMION/SILEINSCI AD, G ).NIS( bO, IN16(4D0,Z1 ), INC, NONFUS, IACTOT RESETS

1 . EGUIVALENCOI (NRLOCI',IMATIl(D,.#) REI1 E A

T, CA 0 SIT R146 ARNRA I1C. RESETS

IS. 001 I*IIRAC RESET I

IA. LF'IE.NE(E, I I)A RESETA

T. DOS L, -2,LF NIS ET

I. ICSIRIN$AIA I, RESETA

19. ISC ECI RISETA

DO. 3 CO NT I aNUEl RESETS

KI. C.NItC( I 1) RES ET A

22 IF(MOIF.F.0O.OR IRC(HCI.E.O.OA.NC(R{C,.GT.Z)REITUR mREETA

23. C2.D FIRST ATOM ONl FIRST CHAIN IS A RING SPECIES SUT NOT A CHAIN RESETA

2I. C AT(O AND NO TER•M•MNAL CORE IATOMS ARE CONTAITNED IN MOLECULE. RIS ET I
*1. C FIND CHAIN LIP THAT IADENTI FIS RISE. RFSETp

26. C-I RI(RC) RESETA

ZT. LED.NNALOI R K IPES[ETA

2*. NPZIJS ( LI.9 I, A ES EITA

29. If NSP . ECO R)ETURN UNIXs IA I

3D, C3,0 CHAIN ATOMS EXIST IN RING. IrNO NUSFA OFT NON- bRAiNCH ATOMS RES (1

31. r J-OlF TO SE ADDOED TO ALL CHAINS IFA ANY 1). NESETA

3,. JDI F-IR IN a ( I XA NSI. LII, 1Ip ) AES[Ta

33. IF(JOT F.1 LI. I)ETURN RESETI

3 . C4,0 ADD THME (DIP NON-IRANCH RING ATOMS TO ALL CHAINS AND CHANIE RESEpT
3. C NtS AND NSET ACCOR0DINELY. AESETA

36. MO PlN Xl LIS, NRi I*P)I AF iTA
so. Doll L'),LE RESETA

35. IF( L.NE. 1.11 IGO TO A AESET A

39. C CHAIT 1. IS RING IDtNTIFIER CHAIN. MOVE THE FIRST AF ELEMENTS AESETA

40. CIN ARRAV NRC cORRoSPO IN HG TO CHAIN L JOIF L. OCATIONS IESITa

I. MFSN-Si LII, RAP) I IESaTI
12. M r'MFI MXESETA

9. $'101SX MSEMF AIE1 tA
991. MELMI r RISAIRII, M.I*JDiIF IRESETA

4A. NECI L, MYI'NRCI L, Ai) RS kI A

'0 5 CONTINUE RESETa

to 00 TO A RIEST p
19. C CeI, IN L IS NOT RING IDENTIFIER CHAIN. MOVE ALL THE ELEMENIS RE (SllI
SO. C IN ARRAy NAC COARESPO D0ING TO CHAIN#4 1 JOIF LOCATIVONS. kHSISE

SI 4 MF.NRS( Li I -t50#5
02. MISMFHl RESEIR

12. 00 A I , 1F SE1 TA i
14, "1- Al- 1 R ;[1: 1
19, M4Ia*MLt4V ESFt a

IA. HACO liT MTI UINC1 MI)I($1T0
I y. T C 0ONTIINU REf fSt TAI

5$. NASI L, I )-NSS( L, I )-JDIF pISETA

"i1 C STORE THE ADDITIONAL AF ININS) HING ELEmENT$ INo IHME FI'S RESITA I
il I 7"t lboo 11 AE S 1 NI l I A4 M&Al. C IIFLO CATIONSP0 OF Ncoo CR IPNtN ItO CHI L.aT

Al ANMtO MESEITA

A. 009 M-1 .IDIF1
AS. l MUSMl*tI RES1SA

49. OSC .,I)IBI MI A 15 11 0

AA NIPEANsT ,I I IA ES tIa

A, 1. N .AI I N I IfRIJ L N F IHIsE1T

ti eNs ASEIIR

$A FIR Yl 5.5OiP-
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I. GSVPOUtI Ng Pit 124LI,L01,54,IIP 194 AI1t
I . C THAISI S UNOUTIH loDITERINES09 IF ASI1NI1LON PItG 116AS NOT PHEYIO USLY APISI
2. C 1 00EN FI f D . I F NOT7, 7H w GR00UP WUP19ERS Of TH A ING1 6 CONST ITIIUENTOS PI NO
1. c 4PE STONED IN&OT' I31 81146. If NJ 0S IS A OUPLICATE, I T 1S HO0T PINS0

. C U11111. ASINSE
S. MlE NSI1ON 4P1.0 LCt 619 aI Is

V. CO AON1 5,LK I/ I AI N if 10 , 30 1, 1 MAT X 50 , 00) 9 U 1W 00 ),1 C(I 500 40%14 1001, P iNS
I. 110P lop -),l( o' 1,15110,IR,vott a INSt
9. C004,I/LA4,1*I( 60, 50 1, 415461,2 11, 011111 60, 20 ), 11C , Io MRUS, I ACTO0T In 1W

to. ESJI ALENCt INILDC( II,INMOT IT 3, of ) ) .1 0
I I. C 1.0 CHECK I F IODENTI CAL 01146 "APS ALREADY SkI4 I OfMT I F I f 44AN STOPFO R I k '
a a C IN INPIINS ANPItAy. I V SO, DELETE PING AND IF TH"1 C4AI N IS ALSO API N
IS. C [SOIUL, Of LlTEI CH04AINA AS Wt LL. I NG6

qm. MALT-LNA-I ING111
50 F - WALT. p 1 AS101

I. DO I LL.S ,I1SC AP1416

1N I F IPI N St L L, I. )f HAt 04LT PS T0OT RING 110
I9 C SIN1G LL HAI SANE NUNSEP OF 1400 NMPEMOIS. TEST 1T. AP1 06

2. C0 AP P114 6 RINSE'S THE SanE I aCEPT POS I TIOE 10 HEP01f ESE9 ORDER$ PING10

24 . a'A- PING

it. P COOT111UE RI 46
24. C YES . APE THME TWO CHAINS THE SANME LENGTH RINof
a?. LPP-NNLOCI LL ? R ING
is. IFS( NOBS fI I1,11 NE9. LNSI A PEISUPE RVPINGo

t9. C YES.If I THEMI APE NO1 CHAINAS IT ADIT ho ION TO TH R AINMGS, GO P ING
30. C TO I2. OT "EPHISE, CONMT I aUE. P I v
55. IF( INSII4 .LX O 1,1 0 IN1GS6(LL,I I )GO TO 1 PI1N G

as . C APE THE REMAINDEP 04 THME CHAINM CONFROSIT TEM51HE SMANE P INGd

OP 1T1 HCI LIJ! M. E. HSC( LII,.J )IPT URN SI N.

17. C YES . SEIT 41.-1 WHICH DELETES CHATIN FOPRMATTON L0I1

39 . RET1URP R iNG11
q40 . C NO0. ARE THE PiNe& COMPONENTS THEf S ANPtE ECEPT FOP SUIN PING9 W
42. C IN1VRYFATED AMC DIS5P L a t 0M0PiD 00 N INJ 1H S TOPA GE OP OCR PINE4

.42. 3 il -Ll TOING

I9 F4 I I -9I LL, 0 )N I N. 00 6C L IES 11 )60 7 0 1P!N 7

.1, . A 9 7Aup49
44 . A t CONTIN00UE PIN

IT9 . C 2.A RING00 IS HEW. STOP( T HK TOTAL NURDER OF COrl`00NINTS (HALT Of a4 P1 6
to0 C AIN 1 I AC IN IMIN6IIC, 19 C 40 I N ) GROwU11P NUMSPES Of THSIE P ING
I . C CO AP0 NEt NT S I N I H 1 IS 46 1 C, ) f 00 P A N 11 TO H AL I - I 1 P pisN

it. 9 INA.IAC.I RI NI
5 1. C ORAE T. .6 00 AmpyANY # SING IPESENT1 PINof
so. S F1 IPRA., LE I - AI TO 1A $IN 10%

toP. C YES . DETERMAtNE I P SOME APE9 NUT UNI 2UE. II rso, GO to SE PAINEs

94. C OT "ENwill, EIT. PING%
PT1. CALL. LtSSGENI OCRC 1 52
toS. I fIIP0C .LTI. ISAC I 1 60 TO I 1NI

PP. INC-*IN I A
412. REUR usISI10
42 C &TooE PINGl Chal IN SPIN a PAY 1SI m0 yA1

493. 101.f NI C R6-

49.1 I a atINRC, I I-"*? P INSf

IR. 1 - I I 1 1IN1

ARu pI.C 1 1 al1 46

59 FEJI I5 1.61111
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I SUIROUTINE SAME) C,Ei , 62,611,i21) SAPE

2. C THIS SUIAPO VTI vE S10 A f ALL TiHE PEETIHEIT IOEMTIFICAT1Iif SANE

2. C VAI AGLIS FOR AiN TIWO 10IITI CAL L6ANIDSS. IF 3HE OF THESE SAN[
It C L'GANDS HAS Riat IOHtTIFIID PIE[VIOUSLY, IT II IVPASSIO oi6 SAna
6. C ONLV THE VANIEiRLES FOR THE OTHER LI GAND ANE S106190. SAN.
S I mT&E(R Svmx I),SvpiOL( , ),IgDo IO,A I1 S ARE
1 OI tNS IOaN %C.1AME)( , IaOO ,AOSANEI),tOOt, TOTAL(3,IO), IVST)) $Anif
A. CCMAD NL/ 11LKI IN/O, NOSV , N•VA, ST6OL, IC VAL) I I), 0 1 O SANE
I CO ADOIt/L031IRIIo6 10,10 ),IMAT ( 10,60 ),NW( 1 00 ), I iC 100 0,601 IDO1 , S ARE

I .0 1 Ol•mi 0 ), too00,'s ),1 6I , l0oos S ARE
I I CO O•0NNo A41H/1 C( 60., S0 ), f6S6 00,2 ), 0f63) 60, 20 , IPC, NO NF US, 1I CTOT SAMI
I2. IOUI VAL I IfCf CS AM I , I I, GAl I ( H, H2 ) ), I No0S &A t , I , Gm I r0 4, 5 )S , SiAMC
I $ 1 1 NTOT AL I , I ), 1i D( H, TO 0 , MIST( I ) i, 1019 1 H, 10 1 1 S AMC
It CI.a SET •F 5 AME
I. INF'HOSAN) t,i C) Si AFE
1 6 C2.a HAVE 0TNHEM LI GAlNS Of IC ilSE ODET(rIE1 W"I CH AMEI DENTI CAL SAME

II IF IrKF.to .O1GE i 0 '.1 5AME
1i C VES OCTE[AIl RE I F 91 061 I2 IS AM ADG•S THf$E. 00 SO 67 CHfCIIIG SAME
I1. C THE STTPAOk SUSSCRIPTS F00 1l AIN 6?, NAMELY It I£10 212, SAnE
20. C VEIIS 0 THE ARMAV CONTAIHIVG TI.I S1O0NAGE SUNSCIHIPIS OF THE SARME

l. C I)EIT; CAL LI G&NOS WHI•C k WE A f 0IkTIFIIt PFIAEIOVSLY. SANE

I3I MEi- S ARE

2 4. 001 i1,EF S ANa

2 . IFkIII ofE MISTI ))GO TO 1 S AMC
20. NIlsl SAME[

I7 0o TO S AMC

2 0. IF(IZ2 NE. MAST)K ) 60 TO I1 SARIL

2. 9 M -i S AME

30. S CONT II mu 'S rN

3 1. IF)( MI . GT 0 )GP( TO S A AMC
32. 1I F E6 F.O )160 TO II SANE I

33. C 2 IOfAllFIfO PAIVIt0USLY. SET I A0T1A FrO II SIE
I1 I AM1•$ T ( Kr- 1 )-41 1 S AMCOH IL.SANERtF.I,AC)'li SANE[

Ii6 ISTIF * 11 SAME

IT. 00 TO 0 SME MC

3I I I F ( 14 GT .0 ) I VA Or S am[
19 C 91 I2ENTIFI!FD PPAfVIO1,LV SET AlVA FOR $2. SAME

H O. CSAMC IIF $IAC ') 2 AM[
MI S IT IFUI I S 2m(

.. 1 1II0 •S A.E

IO NO+ S AAf( i I , K C 5 F I S AMi

SI r 0 C NOI LO G ATIOIN OF PREVI 1 0 H1EVy 1 CElT 0 AED AT1M A LS ANEt ANllAV 5 A',

HI. 00 Jl'E.IF SAME+.llIlll[k~• ll/ Il +

H AP V0•) OH! ( 1.1' CS A, ME. * IC) 01) SM IDq

I COTIHE .S AmE

C ,.11; Cr CTH H.A IOI soF AI a 1 . S, ANC

H) 10 I al IlO AE I , IC )l SA ME
.4 1 0. 1 t0 5 a AI *3. If I ) 1 I S 1AR

Ii. RI TUAl SAr 11 1mEI

Vit I I H 9 CEll I , I C ) R1 S AMC
f. Ha SAE a , Cl UH a AaE ,'C S AME

I 1 No I) 1 AND A A NE)F NO I A C~r f t o sL S 101A I A C5 AtS

IIAN '05 AMt I 1F , a, I or * RI S AVEi

9l H A M1EI a F ,a I S CI S150 ArtE
IS I I- a5 AME)*FI I C I*I SAME

too *SAME F- IIEEC I -I S ANE

Io $At IF.) 1 a ) S A RIF

Al KC$AS f7AOF IVE , IAEma I 70fa 0) I I .aC I0ALIEII S &"I

69A HEups SINEP
46. l S AME

.... FE .2 .6.6.. .9



S CAM

S. 5:N'.%07 1p0INE CANI Y AT,MMNoR, 0 JM,E, L. IEAR3 SCANl
E. C oil5 SULAROuTINEI LOCATES ANo IDNltIPIES kLL ATOM$ lOADED TO THE S CAN
C COPI ATOM 0P GA0 UP IF MnI CA• 1OVE NOT YET SEEN S CANNED AND S (AN

4. C STORES PERTINENT CAT% 0 EACH OF THISE LI GANDS IN IA IRAMT. IT $CAN
I. c ALSO AEK4R1ANW&E DAT& OF GROUP AT IN ISI ARaAY 0 THAT DATA Of SCAN

A. C CORE SPECIES All STONED FIRST, fOLLOWED SY THE DATA OF MOMP-COR E S1Can

0. C SPECIEs. S CAN

9. I NTEGIR WEI XTI 9) SCAN
I|. CO MONM/L ANO, NO, , ST0 , S YY SOL, NO TDLI f f, ER D SCAM

31. CO MAD NU/I LI Z'WE I GOT, MWGT 9 )M, LJT ( 100 ) II o0 , 5,6 ),MNC )00 ),CC S CA

ai. COMAON IL I3 1EING K 1 40,30 1, IA Tit 10 , 00 lo( 100, ,0 , 1 ,IC( 100 ,10N( 100 1, SCAE

I3 • | I l0 to )01, 1113| 00, O 1, INS, NOSR SCan

4. CO, O /ON IL15 /NDA1047, M UMAPt I1 ), PISC D 50 0, ADS 1 2 ), J W, JY, LF LA&S, LF LAGG SCMn

IS. C1,O INITIALIZE I S AND FPISD SOU DIRECTION FROM COME ATOM AT TO SCca

1 . C PARROT ATM0o$. sCAN
I3. AS O SCAN
Is. 0M NUMno q S C aN

II. IF( 102. 67 . d )NIZIMZ-O S CAN
I0. £z.0 START SEARCH AND IOENTIPICATION CYCLE, SCAN

I 1 00I Jl,? SCaN

O.2 C FIND OTEST G00 DIRECTION. SCAN

23. NI1NZ'J $S COA
2 '. 1 F) NE GT. I )3NWME-S S Chas
21 C FIND TRA NSFOR ATION COOR:INATEIS FOR TOHS SnOW) DIRECT ION1 s CAN

to$. CALL ASS I N0 IN, K, L, RD0, LD,JI,JP S L LAM
27. If JI. GT JF )0A TO I SCAN
LA. PI l*E*O S CAN

to. LI'L*LD SCAN

30 IF) GAI DA II, L 1. E0.SYMV At t G0 T0 1 SCAN

3 3. C TfST LOCATION 15 NOT S L&NE. SCAN
12. IF(IMR.L I.I)60 TO 0 SCAN -N
33. C EXCESSIVf W I GANDS PRESENT IN GROUP. PRINT £0101 mFSSAGE, SCaN

34. C SET RPAOR FLAG, a adO IT. SC.AN

R. wit I Ill 6, E 3 ) T S CAM

16. 1 FORPMAT /I N0,31A, *43OECJSST WE NUIME 0F LI CANDS A40UT CORE AT0A, SCaN

3 7, 1*4, IWO. calA TERMINATED.) s CAN

IA. IIRIta SCAN

39. a IT URAW SCAN
00. C LOCATEt AND IDENTIFY NON-PON0 SYMEOL. SCAN

43. C4 CALL ON00 A l, L1, 0, LsJIJP, IA) ITMA, 3, lEAR I SCAN

4 1. IF)( IAR ( l 1A. I )REYtIA SCAN
*1. CALL ID A(T) N1 ,AI, LI A , I AM A SCAN

14* l4t 1AM 0. I )METURP SCAN145 C STORE DATA OF LIGANU IN 11AAAA IK. SCAM
of,. III ITR,I I)M SC'AN

07. I it ET, iP, A )-go S CAN
4A. I 1 ) T TR, IA La S CAN

4W. I A 1AT, MO *4 ' il S CAN
sWA C IS LI GAND ALSO A COOC ATOM SCAM

II. NlMU) I II NT, "a, S) 5CAN

A1. CALL NUEA30t0L( NJU, NJ I, LIXMPRI ,. LItAD., JI JF I SCAN
*3. IrPIMPEO 0)10 TO I SCAN a

Iq. C VIs, IT IS. I NCAPPENT NC AND P5 5 CaN

It lCIaT ) MCI ET )*.I . C o
54. SS*MS I SCAN

fr. C W0S LIGANO [IEN SCANNtkEDf PRiVO0USLY, ITONAT IS, IS SI LA6AD PAAI SCAN

to. C OF RING SYSTEM SCAM

OW. IPF, IRAI)A1,LI3 A .O)0E TO 1I SCAN A 3

L. C YIS, IT 1. 010A1 AECCUIAID 0DTA FROM MAT1. 5CAMl
61 A I r IN , FI , 6 )I -I IAI A IE , LEI S CAN
1D. I IAT , MS )* I MAT 1) P 1, LII S C aN

41. C 0FLEtA ATOM)( S3 IN St 0 V001 I) tIT, M, I ) P.CM MfIOMCR SCaid
6A. CALI u•MaTrM I3I13 T,•1 | MA ,-I, NUMAT III SCAN4

00 C I NCRA[MNT IlG iN0 CONTI NUAi. SCN

AN. IRG.1R *oI SCAN

A?. G0 TO 2 AsAN

4N. C LI GOND NOT PART Of RING SVSTEM ASSIGN NEW 61o0ur SCaN

t0 C NUEIR) AICC) 30 IT 1xpn SOaR ONTO 000 T KI S 10 P IN Ik SCAN

TA C SF IM1TI. Sa CA

33 I ACC'RCC'I SCAN

IE. IF PC C. LA. 100310 TO II SCAN 30AS
?3 W aII 1 , 3IIt S CAN

W,4 110 FORMaT) #1300, 3a ,PONUMA 0OP ALLvAIEO CU0 1 ATOMS f cICi01D ASI C ICAN
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71i. I EA RlIN&TIS. I 5 C"l?A. 5(AR.i 
SC:CN

TV. TfT UN S CAN

To. 37 IEIA1,MR,AI'-ACc SCAll
79. 0033 H +3, ') S CA:

c. II CC, It')! I I( AT , RIRN, v S CAN
SI1. I INIACC, , N 1( . T,l,Q) SCAN
2:cc, IACCI,9 A'. S CAN
3, i |iKCC, l•3,A6.3l TAm,*3) SCANPll. ] ACKC, 2 .9 )NNI S CAN5 ~. l( CC. 2 " IT.NR,5 SCAN

P6 tlKCC,3 A) l |(ATl, ) S , CAN
a7 I iAT, I A A CC S CAN
E55 IRATIIA,LI •.5CC SCAN

89. C INC AtIqf AT RA a ND cOcTINUt. S CAN

90. 2 MR.I!Atl -_ _ no SCANft

9l. 1 CO N m iIWU SCAN
9A C.0 REARA IAE k IAt A ill II xARRAY (IF NECISSAPV I SO THAT OATA• t A SCAN

93 C CRIM AT0AS ARl STOPIDO IN THE FIRST LOCATION" Of J TNOCI 40AN
9 . C FOLLOWEDO SY DATYA 0 NON-CORE SPECIES. ECASC

o0 .O 9 JAMH,9 S CAN
IA jI-J S CAl
9T Jz2J S CAN

96 1 1I IIIIJAA.)ESt.O)60 TO 9 SCAN

1 00. it( ' IT I RL GO TO 9 S0AN.9

I 1 I6 1 I K T , J I A f 0A

A 0. "0 N " , S )HN

:03. ITE I. AT, I,N ) SCAN
1 0 II1(a, J I , )-l K1 t, JN) SCI2N
105, I I 1T , 1 ,J2 N)'4TER S tAN

I06. J.J2-tL SCaN

1 0r 60 TO 1 SCaN l

LOUC y9 CONTINUE S CA

1I00 C, 0 SCAN O r GROUr AT HAS SEtlM CORP! fyf0 HEN ,it I( lM ,l,51 15 fT SCAN

HO. C TO 1006. 5CAN

II. Ia(,T,l,i3010 S CAN
Ill. AET URO SCAN

I1 ENups CAN

II IDa 73 60l+|ll
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. SU610 UT I II S CAaIR¢I N IdtT I A goI I C C4i0lM
a. C TNIS SUIJRaUTI1E COMPUTE THI ATOMIC COMPOSITION OF ALL LI GRAo$ SCRON
I. C 6O00io TO OA666CM aTOM ICRIET R0O ISTAILISH9IS THE SInILARITIES ScaOER

0. C OF Tills LIiSANOS PROVIDING 4CIIIT IS NOT A %lIS ATOn. SCaVON
0. I TS GRI WEI 1ITIO) I CAHAA
4. IolISEs PlRTIC; A, ISo lEO LI q( A, IS*) i CANON
1. 0IMENSIONl TOl (S), Joe( 1 ,LW 641649, O,100) S(abs"
6. COlOO6,aLIR;W9I SH t, A' I J, IMOLiT( 100 ),1 0I 100,5 6), 10,6C O0 ),KCC S CNOIR
9. COPMOR1ISLEI2/lR1 a16 , a 0 ) )..1i411(5o, I , N( 1ol 0 1 act 1691,K010I10), S 60ail
IS. I I lol( 100)I , I. I100,s ), ING, Holl S COIN%
I I. COMnO 01OLIO'16C1 60, I0 )HSS(S I, 4t14 40i , A01, IN C,0O US, 1CTOT 6 CAiNO

I a. COM!O Il ILK%/ iOATt , MURAT M(3 1, Pmac 9C ?, "IS I I ), J W, J V , LF LAS , LF LA 66 I CANON
I). loUl VhilECI ( ITOTI I i, I1 t A,O I ),1 Ji 0 (), ,I NIATa( 2, )1 $ SCRAloI
Ia . 14 LI GAHO( I , I , I ), I a It 2,I PE, NT i CI I-, i tWa41( , 9 P EI R P LI 6( 1,1 , Cavan
I1. a514 2,3 aI )) S CAIo
14. CI 0 INITIALIZE VRIIASLIS. 5 CavIa
I?. PO3 IIjj: I, NATR $CANON

'to. &TOTI) 0 S cation
10. I COilTI il S I~Rk4R
I*. ISSJA Copy I 3ou S ClA~soso. NS Uf-JII $a Cut IT I I C a flm

lI. IFI1U3.LT. iP1O TO S $Ca lisp
II. Ca - STOfl SUN TOTAL OF TIHE AiONIC CO APO$1TIOT OF THE ICHEIT SCANI /
aa. C LI GA140 IODETIFIED THUS FAA I RIOT. SCa lsp

i2 . %TOTI (J )-lil , I i P*LI iANOI J, L2 l 9C IT 1 S C&A .R
IT. 2 CONTINUE 5 C I.60

aI. 5 IrF(l#-C(HCHEXT ).iN.£Ol(It CHT)iT O TO 9 SCAN&R "

it. 0 .0 RCMIiT NOS NOW-CONE ATOM LI SAMOS. COMPUTE THEIR ATOMIC S caioRn
20. C CORPOSITIONS. S C A 6

.I LS - tC it CIFC I6T 1k S C CRN%"
I3. LFA0ON( KCMITI LI1 S C a HIlSo

20. RS Us.IS U#I $ CaHso
2. P toy 9 C4 9S US, K Ce mIT )-- I I( COOe It , L , I) S LCANO

24. CALL SURAT MIt I O CAIT, LI I 1, 1, LI GANDI %HS Ui, KN CRIT ) SCAINS
I7. CALL S UIATA( I 1(ECt I T , LI, I ), It 1 TOT4 iI S CaOfA

30. 7 CONTINuE $S CANoI

39. IF(KAFTlR[.[9.IOIO)60 TO It iCAH 32

14. C .0 1AAFT t IS SOT THE FIRST on 4e0CM ATOM IDE1TIFIEDO. rl100 ITS ATORI C SCAilS
01. C COMPOSITION. $ CaSiS
of. Ct kL SUATl( I IiI Clli, I, I3I, I iOT4l) I SCRAR
0 3. `oll Iil3,0061 SCR056

0*. LI '1.0. J, I,3 CUE IT 3-N IIAT 'I J )-CTOTI jI SS CR4NN
ql I CO ATI AfUt S C A %t

P 4. P6Ta C(I , I CAE IT ) AFT 92 S catlS
07. CS.0 SET VANI&ILKS JIN 400 PP LIS. S COAIN
Is . IIa 56 ICNI T )l2S US S CaR0i
0 9. 0011 J-1, Sas $ CR 60IN

S. 1 3 PERLI 6k J,ICOKIT 1-J S Ca4460
$I. C4.0 IF KColtLI IS NOT A 10s6 ATOM, OETERMHlot WHICH OF ITS LISOADS SCaiNS
II. C ARE IOCOTICCAL TO NIC614 I IF P6y). S CAit6
53. 1 r ( 1(I C fit I C T tI. . 0 ) CALL SITUPI iCit(ET,ICaENT , I,3o0, JSR %C16EIT )-I, S CRoll
0. I JiRI ACREi T C ,I I 5 CANON

I. Itl UIn S CAR%*
6 . ait $ CaaIs

10FEB 1) 1.01-35
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I SUI•UT I NE S CANEMC R CatIo, a , CNI ET Iv S CANCH

I C THIS S UBSOXUT IWE CO MP UTIS THE A&OMI C COMPOSITION OF ALL LIGANDS STCANCH

3 C UONDED TO CHAIN ATOM KBC AND ESTABLIS HE$ TN$M SIMILAMITIES Of SChNCmK

N. C THESE LI GANDS POOVIONB:it KC IS NOT A RING ATOM. OLANCH

I. INTEGER WEIQKT(A) S CRNCH
4. INTEGEDR PEAT KC) N, O 10, P)Ep LI 9B N, 1 00 S TNTH
V. DIfMNSiON KTOT ( ),1J,114( O I, LI SANS() B, , 00S) S CANCH
I. CO PRO N/ IILZ/UIEI 6NT , MOTI 9 AD, LM t O ( lS0 ), I 44 I00, I 6 1, NC4 100 1, 9 CC SA C HN

N. COMMONIBLK3/IIIING( qO,30 I, 1PATYI1 00, A0, NWi 100)1, 1 LlO) 1,0O 1001), S CANCH

IS. IIFT$BI0OII 100,AIIAONOBA S CANCH
II C0MMON/ BLXN/NB•C 40, %0 1, 4S 1 0, 2 1, NIX) 60, 20 ), !ABC, NONFUS, IAl CTOT S fNCH

I COMMON/BL.ASNOATM, NUMAMIM I ), M•C( 54, 1, MISI 2 ), JW, Jy, LF LAGS, LLIGS S CaNr'I

). EQUI VALENCE ( %TOT( 1 1, 1I111B 4 , I I), A LI G•ANO( I, I, I I, I MAT X(Z, 1 1 ), S TANCH
N. (JBO( I ), I MAT XO( I ),31 ( RPATX 1C I ),IBIft 2, 5 1 1) (PERLI G( ,I ;, S CANCH
1S. tow) NE, I I l) S CINCM

I6. CI.0 :NMIT I|ALIZE VAHIIAOLE$. IF ICNEAT DOES NOT EXIST, SET IN00. STCANCH

IT. IN') S CINCH

I@. IFIICTWXT EQ.I08)JIUB S CANCH
19. IIr ITfEvES. O00)GO 60 TO S1 SCANCh 3--

20. C2 a KC IS NOT THE FIRST ELEMENT IN THE CHAIN. THEEFCFA KCSIEF S CINCH
21. C E XISTS. COMPUJTE ATOI 0C COMPOSITION OF LiGBAND CIBFE. S CINCH
22. I Nof Im.) S CAICH
2 3 . oot J - I, No ,T L. cS • q "

N . L I G A N O U J , I N , i C K 10 T ( J S C I N C H

I" 1 CONTINUE SE CINC
2 . PETI TINCC( 1 N, -____)__m Bi_• S CINCH

2 . 3 FR (NCIKC ,0X.RON(KC1 B0 TO T , CANCH r-

2S. C3.0 RC HAS NON-Cf1P ATOM LIBNOS. COM"PUT E " HIA ATOMIC COMPOSITIONS SCA CH

a29. LS ICtIC (K 12 cL-'NCH
30. LF xI0 N(t C )4* S CIfNCM
31. GOB L-LS, LF 5 CINCH
32. I !N.1 S C ANC
33I ?IT CP A N, 0 C1 -1 (, Ci LI I ) S LCINCH
I N. CALL S UMATMI I X( I, LI, I , I, LI GIHO , I ,I1,T KC) CANCH

3S . CALL S UMA TA( I t I4T C, L ,, I ),1,ITOT( I I S CINCH
34. B CONT 1 IN101 S CINCH
3?. CT.) STORE ATOMI1C CO MPOSITION OF ATOM BC IN (TUT 5 CAWVCN.

35. V CALL SUMATMI l I19C, I,I ),I,ETOT(I i ) S CINiC
3* I0(TKCNE[T ES. 100 1sO TO II SCANCI I I

4O. CS.0 ACNEXT EXISTS. CO'MPUTE ITS ATOMIC CO NPOI 1TIONt. SCANCH

N)|. XX0 JI , N M0am 5 CANCH
Nt . L BINoIi( I , K C I-NUMAT 0(1 1, -ITKOT 4 ) S CmCH
03. 9 CONTINUm S TANCH
14N. PEATIC) IKXC):ECNEXT STCANftCH
'B. C6.0 SIT VARIABLES JBA AND PEALIBG. S CANCH

NA. II JsIoaC) JI S CANTC
N.' 0013 J'I, I S CINCH
0. 1) PE.LISIJ,IC)'S $ CICH
N9. C.O 1F I C IS NOI MING ATOM, DETERMINE WHICH OF ITS LI BANDS ABE STCANCo

IS. C IXEoTfICL TO WHICH (if AnY). ScANCH
Il. IFI I&C( C).(O.0)CALL SETUFPKC,1C, I,I,O,JGEAf C)-I,JlIA)ICI,II S CANoc
II. ACT URN S CINCH
B) . EoN S CAINCH

I') PCI VS 6.02-39
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I. INT GEN FUCTI 0NFANICHISUK,OADSUM,LIAIVALUE, I SI AE& CA
|. C T"|S ROUT 14 11 INOS LOCATIONi (Atl) 10l THE GlmbUP ADDlTIVETY /AIPR 'vS I &I AN CM

T. H H ETN OAT 4 FOR THE VEIT GROUP WITH w1I6MT AVALV AE Mt SIAM CA

9. C STOlES. SiAA CA i
5. I NTES1 Sto I Iso ), OmDS Ui m I Ill) SI I Al C
. l F. 1 FIND LOCATION I 10 II SOCICIE. SI A CIA

I. hII* SI AN of
6. I Z*mL'• _________ S I All CA'
A. a I•(I•Il )I SCan CA

CO .l FI Nc Olt95 PCO1N01NS LOCATION 1 I0 SUNU. SIFA: CA
Ii, EI -on eS uN I I I I AS C

CS. 3.O D0 WEIGHTS ABAE Sa :a CA
IS. IF(S IJi- )_IAALUI 1,S,9 SEIM A CA Is
I. C yIes, a SOLUTION HAS SEEK FOUND. SET SEAICH TO ZERO AND r 'IT. SIf AN .J

iSl. 3 SIAI&MCANO SE AlCA
IA. &IT Um SI Al CA

I C. C A0, TEST VALUI I LESS T10N OWSNRED VALUE, AlT TAL TWO S11CNC
is. C LOCATION LIMITS SOUAL Sl al CA
I *. 5 1IF( I I. ED. I I) 0 to T S A El "

C0. C IC, NOW Fil l Noie TEST LOCATI0D AND A FPNAT. SEaAN CH
I IA I I , I Sa&I l CA

22. li.ANOiii3lI SEAR CA

I3. SO TO I S[AN C"
a . C YES, $|IA110 VALUE [CICEDS VALUE OF MAX IMUM ELEAEANT IN SUN. SIIAN C
I1. C SIT SEARCA TO -1 AND SILT. SI Al CA

2A. V SIAACAu-I SIEANCA
21. SI9IAN SI AN CA

I3. C NO, TEST VALUI iS GREATER THAN O SIN[D VALUE. AlE THE Two SANIC
29. C TEST LOCATION LNIMTS FIEUAL SElICA

30. 4 IFII.fI.Il)GO TO ii SAtCA I*I
I. C ND, 14O Fl N NEW TEST LOCATIO" AND PIPEAT. SEA:CK

3I2 a3mI-l SI ACA

13. IZN it 1, 12 :.SIAl.C39. 60 TO I SEAICA
31. " YES, O 1010 VALUE IS LESS THIAN VALUE OF rI1NI L-11NT INSIAN CA
IA. C S U. SET SI••AC TO I AND ft IT. SlN CA

3I. iI SIAnCAsI SF Al CA
31. RIETUI Sl 5 Al CA39. laDU S F AN CA

on E
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SET UP

I. SUBRtOUTINE SETUP4IKCXOOI.0ECX02,NOOOINODO2 "ULTI LF4:F,1`11tT2) T 111UP
2. c TH.IS SUBROUTINE PROCESSES THE COMPARISON' OF LiGANDS ONOEOT SETUP
3. C THE SAME OR DIFFERENT CENTRAL CORE ATOMS BY FIRST COMPARING SETUP
40. C THEIR ATOMIC COMPOSITIONS. IF (1) THE LATTER ARE IDENTICAL AND SETUP
S. C (2) THE LIGANDS ARE B01'" NON-CORE TYPES THE LIGANDS ARE SETUP
4. C IDENTICAL. IF (I) IS TRUE BUT THE LIIGAIIS AMC CORE ATOMlS SETUP
T. C THEIR IDENTITY MU ST SE CHICESO FURTHERl. SETUP
P. INTEGER SYMXIN) SYMBOLIT I, BRISIS@,0S) SETUP
9. INTEGER WEI GMT( 4 ) SETUP

t0. INTEGER PFRTECI 9,100) PEPLIG441, 100) SETUP
It. DIMENSION KCXDOI(3) 1t100243),iSAME(41 3 21 LI ofD5,4, 1001, SETUP
It. IPIR"4IIOO,NOSAMEII 160@ WTOTAL(3,I0O) hlR9I(4yMRtSz( SETUP
13. COMMON/SLKI/NO NA~ SYNi SYMBOL 41OVAL19) GRID SETUP
131. COMPION / L92IWEiIHT'MWGTI9),M0L4T( 300),I;( too0s 4),NC(I300)5CCo) SETUPIS. COMMON/IBLK.TIPIRING114O 30) IAATJ1ISG,10),NW(300),1 f~. so 0) 'K 1 10) SE TUP
16. IIOBRI IOO),IS( ICC IRS 4060 SETUP
IT. COMMPON/1BLE911NB1CtL 40) A*stic 2) NBXI 6D20).IRC,NONFUS IRCTOT SETUP

I. COMMONI&LKS/NDATN I~UniA*Mhs3 IC) P55(2bil) JWJY LFLA04,LFLAOS SIETUP
it. EQUIVALENCE 4 NSA1( I I I ) 14 1,# 1 ),'ELIGANb(III) IMATX(Z I)) SETUP
20. 14PERTKC(I.I).NBX(2')):(PIPRLII INB(2I),M(I Ih,) SETUP

23. UOSAME I Gft2 
4
S5 ATOa' I, ),RO9T) IRIs(I6,, 1 SETUP

22. 3"11111 201j 1"1RS2II BLE1121,2@lI SETUP
23. CI.0 IN~aLE VARBE SETUP
2%. KCE:KCWOOIEI) SETUP

5. 001 Nat 3 SETUP
24.: NOSAMEIK,iCs)-o SE TUP
27. NTOTAL(U NCX)z0 SETUP
29. 00t J-l,% SETUP
29. K5AME(J,K,I)z0 SETUP
30. KSAMEIJ 9 2;-:0 SETUP
31. 1 CONiIlpoo SETUP
32. 00100 K:1.5CC SETUP
33. 10"Am MEK )as SETUP
39. C2.O ARE LIGANOS TO BE COMPARED BONDED TO SAME OR DIFFERENT CORE SETUP
3S. C ATOMS SETUP
34. IF(RCXOOI(I ).EQ.K(CXDOZ1I I)GO TO 3 SETUP 3
31. C DIFFERENT. SET ARRAYS ACCORDINGLY. SETUP
3B. 002 %zI,q SFTUP
39. MR K5) SETUF
.0.: AR24K)zq SETUP
41. 1 CONTINUE SETUP
92: C O TO S:.[ SETUP 5S

93.C SME.SET AIIRAVS ACCORDINGLY. SET TP

9. 3 00% 51 , 4 SE TUP
4s: MRSIIK)rx SETUP
941. MRSI(K)zg SE flip

q1 CONTINUE SE TUP

9. 5 xV:ySTU
99. list SI TUP
50. C3.0 START EXECUTION OF CYCLE THAT ESTABLISHES THE SIMILARITIES OF SETUP
5I. C THE VARIOUS LIGANOS. SE TUP
52. 0021 M3I.NODOI SE TUP
53. KCI=IECXOIIM) SE TUP
Sq. N121#19ULTION SE TUP
St. 0 021 N;NI NODOI SETUP
54. ACZ:5C1002( I SETUP
ST. 0023 Lal IF SE TUP
So. LGI.=PERLIGIL,5CI I SE TUP
59. C XI IS A (I)AND BONDED To MCI. SE TUP
60. 5I3?ERTZCjLGI,KCI) SETUP
61. Kill+PIULT.&L SETUP
61. 0023 51 PSETUlP
43. LGZý KTAKO(&KCI) 'IF Tup

49. C 92 IS A 1.11ATJ0 BONDEFD TO MCI. SF TUP
69. K22PERT1SCILG2 NCI) SETUP
44. IFIKI F a ,C2 ,A.1 5.O. )1O TOESI SEITUP ?3
41. C l(i~tH Al tR OEQUAL TO THE CORE ATOM IC WHICH4 THE SETUP
43. c OTHER Is BONDID. SETUP
611. AEQUALm9 SE TUP
t0. c CHECK U14ETHER THE ATOMIC COMPOSITIONS OF LIGANOS AI AN00 It SETUP
71. ARE EQUAL. SEiTUP

12 01 JlNOATA SuETU
FO. 111 1IANO 'a 101 CII),NI,LIO4YEOEJ,LG1,AC2E))O TO I I UP I
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I$, 1 CONYINUE SETUP
16. IFIKEGUAL.NE1.9)GO TO IS SETUP 23
T. C YES THEY 40E. SETUP
II. IFINOOOR.EO.I)GO TO I SETUP I
T?. C TWO OR MORE CENTRAL ATOMS OF TYPE £CI ARE BEING USED. SETUP
So. JIM" SETUP
It, JiB" SETUP
11. 6O TO 9 SETUP -
83. C ONLY ONE CINTRAL ATOM OF TYPE KCI IS BEING USED. SETUP
SR. 1 JIUL SETUP
Is, JluE SETUP
$6. 9 |FfKl.GT.O.ANO.K£.GT.O)GO TO II SETUP
1T. t 01 AND 92 ARE NOT BOTH CORE ATOMS. SETUP

66. IFfKI£K2.E0.O.OR.KI.NE.Kl)GO TO 23 SETUP 23-
09, C KI AND KE ARE BOTH IDENTICAL NON-CORE ATORS. VERIFY THEIR SETUP
90. C SINGULARITY AND STORE THEIR IOENTIF:CATION VARIABLES. SETUP
91. CALL SAMEI£CI,%2KMRSI(JI),MRS2(J2)I SETUP
92. Go TO 23 SETUP 23 -
93, C KI AND K2 ARE LIGANDS WITH COMPLEX STRUCTURES, TO WHICH SETUP
94. C IDENTITY SET DO 91 AND K2 BELONG SETUP
9s. Ili IF(RRA(KE).EO.O)GO TO I1 SETUP
96. C KI FOUND IDENTICAL PREVIOUSLY. RETRIEVE ITS IDENTITY SET SETUP
NT. C NUMBER. SETUP
93. II:MRM4K|) SETUP
99. GO TO Il SETUP 9-

|00. 13 |F(MRR(K2).EQ.O)GO T3 15 SETUP
lO. C K2 FOUND IDENTICAL PREVIOUSLY. RETRIEVE ITS IDENTITY SET SETUP
102. C NURSER. SETUP
103. i|1ZRM(£2) SETUP
IO. GO TO IT SETUP
lOS. C NEITHER 91 NOR K2 WERE FOUND IDENTICAL PREVIOUSLY. ASSIGN SETUP
104. C_____ THEM A NEW IDENTITY SST NUMBER 4 KY. SETUP
101. 15 KY-KY*I SETUP
108. II:KY SETUP
I1o0. IT r1(K; )II SETUP
110. 19 MRM(K£z2)2 SETUP
Ill. XSAmE(tJil,llIl SETUP
ll._. KSArEfJfII,2)zl SETUP
II3. 23 CONTINUE SETUP
11. 2f CONTINUE SETUP
III. C4.o DETERMINE WHETHER COMPLEX LIGANDS ON KCI AND RC2 ARE IDENIICAL. SETUP
ItS. IF(£V.GT.O)CALL EGUAL(KCXDOI,KCX102,NOOOI.NO002,MULTI.LF,KF, SETUP
Ity. IMULT! £YO) SETUP
I1s. RETURN SETUP
11E. ENA SETUP

I? APR ?I tin.01-)3
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SHIFT

I SUOROUTINE SHIFTLJC KCMFLGAT SHIFT
2. C THIS SUBROUTINE SIITCHES OATA OF LIGANO CONTAINED IN COLUMN SHIFT
3. C J:2 OF IX4JCJ,l ) WITH OATA OF LIGAN1 CORAESPONOONG VJ CORE SHIFT
%. C ATOM KC. SHIFT
5. INTEGER bJEIGHI(9) SHIFT
6. COMMON/ 6LK212 /EIGHT, MWGT(91,MOLWTT O1,01X( 100,5,&),NCI100 ),KCC SHIFT
T. COPMION/BLK311RINGO,30 ) IMATMlI 5,0, NwN O 100 ),I9C( IO0),KON( 10), SHIFT
9. IIOBRI(IOO),14100,Sl INhoe" SHIFT
9. CI.O SET IX(JC,I,%) E6UAL'TO NEM PARENT CORE ATOM. SHIFT

10. I X( JC, I, I)=1 X(IC, , 6) SHIFT
II. CZ.O FIND LOCATION J IN IX(JCJI) CONTAINING CORE ATOM DATA. THEN SHIFT
i2. C SHIFT DATA FROMJ COLUMN In: TO .. SHIFT
13. 0033 J=3,5 SHIFT
It. IF(IX(JC J 6) NE. IX(JC,1,N))60 TO 33 SHIFT 33
IS. 0032 U-1=|6 SHIFT
14. IX(JC J LL):IXiJC,2,LL) SHIFT
IT. 32 CONTINUE SHIFT
is. GO TO 39 SHIFT 39

19. 33 CONTINUE SHIFT
20. C3.O NOW STOIIE DATA FOR CORE ATOM IX(KC,I ) INTO J=2 COLUMN SHIFT
21. C OF Ir(JC J,I). IN SO DOING, MAKE APPAOPRIATE CHANGES FOR SHIFT
22. C VECTOR DIREFCTION. SHIFT

23. 39 0034 J=1,3 SHIFT
ZN. 3'. II(JC, 2 J)=IX(KC ,1,J) SHIFT
25. KS=IX(RJ3,,2 ) SHIFT
26. LS:l X(JCI,3) SHIFT
2"f 0036 L=3,5 SHIFT
20. IFtIX(KC ,L,2).EQ.KS.ANO.IXIKC ,L,3).FQ.LS)GO TO 38 SHIFT 38
29. 36 CONTINUE SHIFT

30. 38 Xt JC,2,-)'mIX(KC ,L,e) * N4 SHIFT
;I. IFf IX(JC,2,N).GT.8)IX(JC,2,q,)=IXfJC,2,N)-8 SHIFT
32. II(JC,2,5)=II(KC ,L,5) SHIFT
3?. IX(JC,2,6)=I X(KC ,, I SHIFT3N, CN.0 RESET VALUES OF •I PERTAINING Tl JC IF MFLAG IS NOT ZERO. SHIFT
35. C rFLAG IS N.0T ZERfO IN FIRST SECTION (IF PROGRAM. SHIFT
36. IrI( mF AGE'I0 )RETURN SHIFT
3T. 1(J.IC,I )iX(JC,3,61 SHIFT
38. I1S JCZ j-IX(JCN,6) SHIFT
39. IB( JC 3)=IX(JC,5,6) SHIFT
NO. RETURk SHIFT
al. END SHIFT

37 ;•a T 0.01-36
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SOANCI

I UBRIUTINE oui'r 1  GOIBCSICs rA~IIHCISS) ~ O'N a
1 c TH"IS S U 6 CU rat~ MO(TROLS THE 11SmiRC 40V1 GAUCHiE , $N soI 'a64I

3. C INTEORCTIONS FORMTHE ell$[ WHERE ONS5aFRIKE TWO CENT1RALAU 500IN405
419. C1X Or I3 IS A RING AIO0. NIO aH aTMER I NOT. THS CII AN

S. C INTFRACTIONS APPLY ONLY TO WON-IORCATIC RINGSS. THE CAUCO4E 508140
6. L~ INtEAAM1ONS APPLY TO 110TH AITOAATIC ANO NONAROR4ATIC RINGS5. SOANGI
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1~ TTAL( MX,0NuT0A4NM SYMNSN
1. 31 CONTINUE sv1.. -..d

16. c If ON WI AN OXYGEN ON A NIT00O4911 ATOM ON A NONLINEAR CARSON SYMANG
I?. C ATOM OTHER T6AN1COU:111191 FLAG. SyN""
Is. I F4II It to, 1,1 .to. TO3 SYMNING 31
it. I F4I If apt I I ). "a.3.N.IU,,)N OT SYHINS ;
go. 350 UROT(J-;)*A5 SVNANG
*I. so To 37 $YARNS 31

111. 36 CALL LINEARIU4C KA LIN1E9UYNP LIYIme
53. IFIN.Olsh T6 31 SYNANe 31
SI. IF(USYN.NE.2.5SO To 390 511MPN 350
Is. KNOTE .- I rn-2 6WARNs

SO. C F1140 POSITION Or UN (OPERN) iN PEPTIC ARRAY. STRAIN
or. 3? 0036 Val 4 SYMONS
06. I~fP1EATKC(1,KCS.EO.KPENN)SO To 39 SYARNS 39
111. 36 CONTINUE S yRENSW6 SO TO I SWNARM 9
ft. 39 PERLIS(I.1C~uS 511MAN
92. 11 continue SYMANG
93. Cq.O SIT UP THR LIGANO IDENTITY RETRIEVAL ARRAYS. LINENS

90. 'I C00", )PNTE3 S1SRNG

97. C5.C OETENPSNE SIMILARIT'Y Of THE LIGANDS IN SET KCIOOl VERSU~S THOSE SYRINS
Is. C IN SET KC50OZ, AS WELL AS THE SIMILARITY OF THE LIGANOS IN SET SYMING
99. C XCIVOI AND IN SET mCrOOl. 511MAB

100. CALL SETUP(KC50OlIKCI0O2,3,3,O,1~,1OI SYIRNG
I'll. KCIZUCIOOIII) SMN
l0t. 9981 511MPR
503. KSEO 5111145
1044. MAIzNTOTALfI ,KC1 5 511114
10S. 50 IF(NT0TAL( I,XC5 ).EO.O)GO TO o~SYMING 6-S
100. UF=NOSl a.Ct) 5 VM11dG
501. MAXT-N0SAML,42 MC)) 511114
too. 0 002 J=l,MAiT 5111146
1090. KS'USKSl SYMRNG
110. IFINTOTALij `C I).GV.RAE)NAXzNTOTALfJ,KCI1 SY1MAB
Ill. 0000 UI',U $111149
1.52. IF(MOSr.IE( 12 UI MfE .J560 TO 00 SYMENG 00
113. CKCAM"I a1 li SAN
I I f. 1FIUC.BST.O16O TO So SY A140 S6Its, NhS-1C SYmRNO
116. SF4 iOON[(AI).ME.O560 TO 42 511116 02-
klI. JDUNE4 NEPUUts SVYNRUI
its. 0035r L*1,6 5111146
Ill. IF(INLIG(L).NE.KC)6O TO S7 SIRING $I
it*. NANO(L~uIS 5111148
121. S1 CONTINUE 5111140
522. G0 O to26 SIRNG 62-

123. 56 IFIJOONFIIC+201.N1.0)GO 10 06 SYNING 1- 00
124. JOONE(KC*205tIS SYMNNSd

129. NI2IJqxcS $YANSN
120. KAROCRISK SY:15
IX 1. 00 CONT.NUt 5ImING - -

196. 02 CONTINUE $111140

121. 09 G0 Tt0,046, 7I.0 ,11 SIMRIG 10-I~
530. 00 98 1Us SIR
931. CALL SETUP(UtCIOOi,ICIOOI,1,3.,5,1,,0) $111140

133. 6 0 Tge 90 591140 9I M) Go To. 96 

11146S613q. CALL SEuEUIODUIO2l3,,,,0 
11.4139. a C I KC 90024 1 SIRING

130. 60 to to S10N 5
131. 10 IFIMAX. [A. 0 )ETURN S11"ONG
136. C4.0 DETERINIE SYMNETAY NIJNSEN OF AIMS1 WHOS0E LISANOS ARE A,S,C,0,9,F SYM414139. asso 5111143
990. 0011 Nao,$ $yfiftIN

it App 13 6.01-36
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1144. It 1802411 Nut SYMsANO

Its. C VI7N0 77UMHA Of SETS OF DUAL. t21A1J0S, NUMBEA OF tIGANOS IN $yr'8P7
1,46. C EACH WI. $NO L.OCATIONI Of EACH LIGANlO IN MING. SI'MRNG
214. DIVA. 5 FI¶RN G
2.6. 00 PA J-1,I Svl7PNG
1`49. aS:o 17,840G
ISO. 1FfKAMO2jI.[EO..Oft.J.tj.6I00 TO I& SVI¶RRG 7`6-,
151. hum= NUM. I SYPIANG
M5. £SIKA*t Sy,78716
153. ,7aT1(2z11S408)J syn A No

01 foi 2F47871 ARo )P.,E .KA A j7 TGO Ti 14781 SV RN I%
IS?. KS-KS#I Syr.R72
ISI. ,7819ArkI tKS, NU!R)r SYPTRPIO
159. WA04KR u2. SYMANGd

210. 1 q Color 7NUE 5771856
161. RIiETI NUr92KS SYPM87NG

pZ. 74 CONT MOEi lnR,
241. c AARA'.Gf ELVrENTS IN ARRPAY 8878212J,Kl ft7 ORDER OFF INCREASING SvfTIP¶G
161. C MAGNITUDE. SyrANG,
14S. O078 K=2,7.UA SvTr .q?
166. NFKSf 7212-i SYFRNG7
267. 0019 N412,PF 51718 '7
248. j I -$ SMANRG

170. 71 Fzf.E. I 708 Syr iRNG

Ill. 2F~rrARI2(jI,g l.L[.tIATRIJ?.(l¶GO TOl ST?7. 78-Il
ITT. IRT-ATRI11,12 1 JI, 2 SF.Rf.G I
773. rAIqII JI "I-- 7.TA II Ij2E 7 svr-.!Ih~ I

r I ,~ J*T 2:. .1, -1 ' Svt.8110 I
27. J2-jIhS-¶I J

ITS. i 70 i~ CO7-2u S vr.O4 G~

GO1 6 7I17I0.8O.ITR.2136,15&,16011,1'AII $yI'7.Fr so 104 -l 235- Is&10- 210
IS0. c rAflfry,l WirE~A OF EQUAL tlGA-10S IN A GIVEN SET 'I. Syr0*.iG, I
Ill.- 80 2f177U1-2lIF0.82,754 Sy:rn.c 7- a784 [to27
762. c RUS SETS OF EQUA1 1.10f"iOS. TIEST FOR ArC, F.D. I OH-1f E 2742 SYrilf.G
2933 1 C 1:0FOLD 80747 20,1 SYr-ETRY A30UT P2.R.( OF MING. Svr~lnf j

1-8.. -? -~,172..a A ,07r A tA x 12, 11-sI A 1822U,27.7.E.2. At¶0. PAIAIA 1 1.27 1 Y, r,

267.. 1F 1S6222.P.7 .?.04.,'irplx( ,7 I-FIAfRI7I,,NF0A?57r1RI,222 S7 Ill

I78 J27 7J2 Q) -1S) - (j 2P O -I lP - 4- )"E 'U5

293 C127F St75 fF EQUAL L I rf'Jo. TI1ST FOR 0-5, F -0, 5-. Syr
191. 01 IL' 11 ' FIf'O L0 P T TION L S iý R lý U

299,~~~~~ A 017 .1 II 8 KAS rrt 04217S Zr~ ~u 7( S

2 1 0.0 SvroIG5

IFI f %I RI a .;- 1 j, I.F.E .)0 I 0 )GO TO 1Z -

it -, % 2, I : I , j7I
( 11n-Il 1

90 -CC 71j,!, SY, 11,G
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at@. 1F4 ARTA IIII .Jl-FtATI11(I Jl. Pi. £3 111T 1 69 11198110 98
233. ON9 CONTINIUE V I

23) NQIN-z SRIt
its. J311SYRI RI
2.30. 012 J33118

all. Jo0se 30 111R1"0N010 .181,312 s94.1
III. IGO TO 102 s PIYANO 0

23 IGtO FP31AIAJ1i2,J?-r.AfAlIII1,J).NC.3lRETUAN syI',RNG
21. J11-11911

22). l0t CORIT3IUE AN
225. NITUAM 111AF1
122. C FIAXlt19u NUrOER OF (0311 iI$AP405IN AR GIVIAI1 SFY -3. ______511NG1

221'. te1 4`4 3 11U.11. tic. 2 IAF u3P SI.A -#I0
He,. C T3.0 SEE), OF [DUAL 1368101. FIND SC.T WITHl TWO EQUAL 1368401 SYriP1IG

229.0 111 1" ,~ 3A1. TO11sympr IV

2 30. 7 1514 4 N :41.3 2 NE 16 0 308 51900 30

233. .2.2 SYPIRlLG
234. 50 T0 III WAN___ ,rrG 4
Z)1. J3 F3 3 S1 1 (i1 I.4. K R AI I UAN 514 "G
236. 1.112 z I 99120
I31 if I$1112R.I>34,)NEIURN 11198110

I "38.1 1 ' S vr P iG~j
1239. C TEST FOR A:-:I, F:O, 5 Al3IO FRAVE Tb,'10Lb ROTATIONAL S Vf.1, 1G
2190. S yr- ¶1V A2'L;Jt PI.Af. Of II 1.0. S 'IffIPN

213 3 0 336'AilSyir
241. !!r.IRl Z, rj )-r. V1;111 1 r ,? I. IIF , N IEIETRN vI71

2IIS liivarzr I' ll" I.Fo. I A.0. Ji-I.11I311 2X12 ).to.3 IS 10 33O Itssv.'ý .. I I --
3190 1 3!lrmTfl~l I,2 . IpE 1 4,2 1 rA I itI , 1-2 -j 2 . I.( R YRruN

21. 311 FIK00 13Ji3P ; .'I .A Z). KA01RZ0'2J 1. AtE , I 1, 10194 S'v Rt2Gi0

?SO. 320 IFIASEf! 2)1. 0 .3 rI 17?1

Is,. C I0. IR A , .,3 0 LA 'F Sll. I 1111 'IWOlOLD R01A13IONA3 SylI I.G

2)3.fi 3fI3 I

)6 . CII 191 1C-A A C -A. I .' -0 3- -- - - - .-4 jIl
2AO. 1 10.4 rfvI itC I,ý r1.0 1( t0!

iA3 "2 1!.It'32fl -ri 1I,.I, 111111119 lr211 lI

212. 331. I 1u1 AEI S

i~r. PETER SA hI

28. R1. l r I O I 3u~

1. . C AII I)' 1 0 Sl 1312 ACj 1 .0 1 RSI'.S . J
I It I. 332 J I'231 Ili to '-

2)8 It) ifi *'(ý &'.1;f F13c1 t' C2 lIA '

31 ~ ~ 14 IfA lk-i IP 4'. 3 A2 Iu ,3 I 2 I.Jl' il22 .III.22 I I IA3 to.. 1 I

Aid-



art: cT~a SETS OF fOUAI. LIGANOS. FIND SET WIT14 TWO EQUAL WIA'.TU. S y.1P~~IG
942 IF( S I. NE. I )O TO I I SMrFJ I

M65 IZ. It__ Syr, A.G

282. P2.1PABI~~ SYMANlp.
3S. GOJ-J..O3G TO I~t WYIVNG 1:O]

286. RETuR.NI.oT SVrRAsG IO
295. C fli - FO R DzgC. AD F.1 . IF F D ES N T HA E T OF Lr.i

RIB IO FIJOi. II. c ~. JRGJ T.. ~o 94. SYIPMAG 964
FNT WA TEST FOR O A'B'C AY ABU I'FDO.RNG SynnnaL

194. IEWRe U-l... L.ZJ...)EUMsyrRNG

Z911. REUNSmA~NG

211 iS JI.VATAI It I Mf I IMPA
aUA J.ATU:TIII .1Q.) STUP

31.0 604 TO 96O SYrFUNd 4 NO
3''. AWITUM INUr!IEA OF LI~IA$D IN A GIVEN %FT YS. 4-92CýDrfF. SU,-tFIG

303. c CLISflF4IPLIFC, NAI PlS OF1101 ROTATIONAL. SUF)1EYRY ABOUT rI,
10q. c FLAA. N F RINjG. SvrRNIGG

30. lBS A ITOZE I1,1
J11 IFTTJ r. A .. .t T A 7 SvrTTNGIA-

3I). 6:5CI 1 10svm R 1! 114
303. c l IL llu lOANO f'11 NAGIE E 4 ABCDFF SirFI " r

311. 140 iP iQ 14 I~i ING

IIIF A2l'1 To iO.Syr2I M



S VTNT Pv

I. SUIROUTINE SVPTPV( LEI ST MNTv
I. C THIS SUAORDUTINI CONATOLS THI DOIOATION WWI CH FlINOS THE ATOMIC 5 SYMIEV

2. C COMPOSITION OF EACH LI GAN* OF EACH COME *TOM 9C 100YM TH 11VPImV

4. C HOLICULN. IF AC IS NOT a A1AS ATOM, THE ROUTINE DETEOHINIS $VATHY

P.- C WHETHEE1 9C POSSISIIS IDENTICAL LI BAMOS. *C Play HAVE MORE THAN VANTIV
6. C ONE 69T OF KOCENTI CAL LI &AND$. I vN0T A V
V. 1tIT 9SIR IV Mgt 4 ,S3VNIO L4 9),SIN 50 It I S V MYNV
0. INTRSKA WEISHT(t) SYVMT PH
I., ZATlEgs PINVEC44, is$) SYMNTPI
t0. DIMENSSION 4TOTIP), LOOftk4 160 ),JINI 1001,LAHI,,0 ,H(1 SVANTv
II. IEP, HOlW( 0 ,cVI 300), ISAICOo ?,ECSHME(A, 100 I,00SAM14 $,too0I, SYTOV~
it. 200OTVAL(,I00) SYNTAI
I I CONMOA/SLN 1 /61O, NO$ ,SVM1, SPIIHO L, HO0 VAL( 9T1, 6AI1 SVPTRY
a 4. COMMON/ALIOIWgEIGMT, MWGTI'11, MOL.WUT0 14 100),N o, 9, 1, 1 CI 100 ),MCC SVRNE

IS. CD"ONPOi/l 21.4t 0 101( 4$,30 l.IMAVOCIO,64 ),Nw t*) IC 1001,2CC20,900( 100 1, $ STMIP?
IA. 1014 IAIIII0,SIPSOIPS V PTR V

IVT. )OMH LW AIHOWS O , NOS( HO, 0 1,1IPC. HO HF 11,1ClOT SI MInPY

Is. COMM041OLKII/HOTNUATMIIMVPIMAIIJ.VLF.GF.S SVTOV
I9. EQUIVWALEOCE t %TOT(I I, I at 62, 8 ), ILDOH( I I, IMA! 1(O,H1011, 1 JoeII I, SVMHIPH
IS. IIMHAT 142, H13) 1, I LI SANDI 1, I, I , I MAT If 2, I I ), 4P IST aCtI 1, IHNo9( 2,P 9)I, SV ATH V

RI.I OI aCv ,I it 9T , )),I "I INTI I , I ( 5, I I, I MEP( I , 1 , GPO 1041, 3 r, SVMTVH

I 1 34 NV( 1, Go II i,02911,EMCVI I), Sale( 1,01 )),(1 Sol I), GPITE4 1, 'to), S it IV
2. ( CS ICARE(I 1, I ,60120(1H,HO11, 1 H,(OSAMEC 1,1 1, SRI II It, 5 1 MY TOT AI 1, 11, S ITHYPv

I fH. 611o OAA(,To I I Sv)IVMAHV

20. CI.a I OilTI1ALI Zf VAN ISOL[$ USE 90 FR HAMC I N S USEO9UEATY S UIPOUT IHIS. SVATA

RH. 001"1% "0IHOTN SYNTHY

24. 1 COSIT IHOU S V AT A V

29. 0OS 2.1,1Ce S V MAV

30. .1111 I IN V M!AV

Si. LooEct 1 )- SYMNVT

H33 11 1 )ACt OI YIV M P

1W. NCVI I 1-@ SV MTPT

OP. aCS fiHEE I, I )-e UTMIAT

OH. 00 S*, V MT PV

is0ox.. ,EATACII A P0VSMYA41T
39L G. 00 J.,H0DA)TN S V AT H V

HA. 2 COOTI10NUS T M T I v
HI. DO) L-1I,) SIV MTo V
Hi. A CS AMEEIL, 1A I SV MToP V

I TOY ALI L, I11*A 6V MYA IV

IH0. 2 CO litUI ouSY~MIP

H0. CIa 
S V mT I v

H4 10.W . .;,- 0 $S IMRPV

H?. MlJ-1l,1 SYIMRI

go. H t CINTI NuElS "IV HTV

9I. C1.A IVaI.IJAIE THE ATOMI C COMPOSITION alsoSIMMITIV Of THI LI AhhOS SV MIRY
of. C SAN I LA INAPAIO4 ATO I S POaACHED TP0 ALL COPO A TO AS HAVE as I N S MIAT V

$I. L10 UOCS91 V "T PTv
9P. LRM-1 11I1MY1 V

PH.PM CIEVIA Sv M P1

56Pa VCHastPCj~J -___ I VoITHMYp

9 C T o ICTNAC 100, INI I I 3-IIIyTa

AU0 C COaA IUTE9 ATOMIC COMPOSITION file CHICKI I Mp taaI I T Ov I I 600S S vmyIa

HE C OF COPK ATOH & C. &HIP Y

At CALL SCAACHI ACAIEFOC, ACal 1 1I v At MT V

(H~~T IPACETA#0P S0 Vy li 0 IHIv I A

AR.1 F I kC ACHlit? 1.11.1)GO To I sVMovT $_
AA C CUPI ATOP ICHAIT IS Aot a 624H0c. AtoM Still VI016tl *AJEI (HO IIM

Al C AIVIAT4 CVICLI. S v MIIaI

A6. LAm- L AR- I S 0I 0 PV

I I I I AMH. LV. Past Los, 1 IIA to t 6 At I aT A

60I, CAIIAP S'IR V Il

r t O A C T o l l i s fi S A1 
1A 

a 0 A 
1 1 0 v a F f u$ "

TH ISVRU.CH I I aI IA1
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is. KS UCI J 0l1 4 C1 o IT I S VMATAV
TA. o9 J.INSATMV SATMARV

VTt LI G 'NoJASU CNC AT I -KTOT(J I ST YMT a V
TA. f CONTINUT 5 MT f 5 R
T7 , P IAMT CC . I S us, K C osIT I) .C SI TM MT

D. 0 CO cONTINUI THE EVALUATION OP THE ATOMIC COMPOSITION #NO SYMMETAR OV .TA
AI. C OF THE LIGANDS Or THE CHAIN, aI ANCH , 0A TAMMINAL O0AE ATOMS. SOATIy
lO. LIMILN AtI LOS SV TMaI

A3. II L"AiS(ILIKI) ST MTtV
89. LMm .M S VAT IV
S. 0013 J-I,NoaTM S VmYTa

A*. VTOT(J)O S V MTY
0TT 13 CONT I__U_ SU;ITM V

I 1. I5 If(I MM. GE. LIMIT )60 TO SI SfMTAYv
AT. C SCAN HAS tEEN COMPLZTEn. PAINT OUT THE ATOMIC COMPOSITION SMOAT T
AC M. C E THE LI GINDS AND (CIT. ST MTRM

91. |iMA IWITAIA, 6IO) SY!T M f¥
92. 15 rOAMATI// IHD,31,6AHATOHIC COM1POSITION OF COCAE ATOM AND LI9 SVMTAT

93 1 ANDS IN EACH GAO UP/ I NO, 40M, 1I2HG0O UP NURSEA, 5M, 41S UIGAO UP ,0, 5 1 MTPV

99`4. 2 1AM, 5x, 1INCOCs, IHOSNIIHNI sT MTl VS95. 0Sl5 ACnI,ECC ST MT A V

9*. KSOA=JAAs M TAMT90, 00151 J.lia ST MOAT

98 III ATOTI " Is1 O ST MI AT

99. CA.L SMA UTI A II C• ) A ), 1 ITOT(I )I SV MT:AY
100 UAIT A I , ITO , I, C ;OT I 'JI, J I S M AT V
101 . 5 F DOAMAI ,I , 1 .. ,I , I 9, 111PX MIlA1 SYMITnV
Iz-! WAITEr A, I 5 (I LI GAND(.J, I1 AC),J1 ,9I, I.1 SUS S V ATMit
103. I FO ROMAATIIto A50X.TLIGANO .q918 ST MATY
109 ION CONTINdIE SVTRMYA
l. 0E1UAN ST TIV V

0O6 bI ACFitC 5 VMT AV

0. ACNdACI LIX, LMMI STY MT A
08 C HAHE[ NIL LI ANIS OF %C &lFibA ISHTIFIEIO STy TAV

.1 I 9 1( LDONEI i C ). (8. 0 ) GO TO II S VMTAO II
to I YES. HECAT CTCLE WITH THE NEAT FLEMPNT HTUP CHAIN LOX. S ITA V

III LMM-LMAM'I SVMT
IIG O TO 1C SMOTA IC

113. C NO. HOW MANY COAE LI GAWiDS DOES AIC HAVE SVTMT AT

I it I F(NC(KC . LT 3 )GO U X -T STY TTR V 2

I I C IT IS A SMHHCH ATOM. SiT VTAHI AlE$. sVymlAf
I I CNE IT - It . ST M yAT

SA. A C~AC( LO, I..A ) S V. MV A

. *0 TO 20 S2MONO OAV

100. C IT IS A CHAIN OH TERMVINAL ATOM. SYTATv

201. 01 II F (L AM, 01. L MISOG TTo ?5 MT1AT A ON

2. C COMEA ATOM A"C IS OHE LAST EkVAINO IA0 CL1 N LIN SEfT ACH IfFS VMOAT
IdIj C ACCOPDI NLT. S V MT TV

C I . F -CN 1 00A sVLSTYMTA
1Z , 5 It CNEIT N FRCC L k R -, L P ), I C V Y • A w

VON. C COMtTA ATOMIC CO1MPOITION AND SMEOThY Of k' 7 MTD5 3FP AC V TMAT
IOT. C gI SLC CHI a C I.[F, A C, a CNI IT V A T T V

1l 2 . L GD, tI IC I S SI" I¥ M A

109. M 9i SI MOATv

I10. C II COAI LI LAO! ACEuIT 1S NOT A ANCA AT If, GO TO I F SvTINT
I Il C IT I is, CONT INbuE. ST MT MTA

132. I Fr MCIA KN(I T I, Ly , I )GTO I T 5 v YAT IA V
13 C RAVY ALL LI La NDS OF CAINCO ATOm ICIN|T OIfN IOtNTITIO OmOyTV

IM I T II ,to Nr IA C N I A T .0 f O T0 0WI G T V T MI '

ISA C ET A lItI T0(Il IITlw THA NHIT fLA IfHNY TO LIV40 L IIm TIMIAT

I iMM- L AM' I SYT MOT

1IS 60 TO IA SI IM ATIs
ISO C NO. tONS I 900Ut m. IAT

139. 09 rI s AC t C N 1i :lT 1 01 0 TO lo m' I' .....I

I11 C A.N(IT OS A tVINE 0DG .Ar MOT

19I IPILMM F T LMA01 O A 0 T N ITMOHT ,s "V
1I.cf I ICHIT IS TOT TilE LSIt ELIMAENT 'N CYHAIN LIN IC IS YtsE TIy AT
I90. C AICTINO O~lOW ACHEITY INl CHAIN LII. SoMOIyAT.T IIIICCIACI. E Og NII TO RM SIMOAT . A A

I . CAC IS ALfO A MINE ATOMa, ST TO
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I It V I A TI I f T IME TaPOUCM FOR A M01F0iCk ?, t ANSFEI r0 33. 1 V A 1

1r.i 41 | . "S I r 1 W[ I S 1V 5 OI d ClYA IM SA E L1CAy104 5 PTnAV1at, D0 I A ASIA to3 AD S A i ayV
I f( ar " UI i ac i )ul "I I•I V aT A V
I I ISt C c% O. Ice t oI 1 s VplAv 30a

/ 1,. S tOt 19 i.SOI talCCMPI<•vTT i AE OAIO .Ti¥ 1

Its us-1002.5 uIotlyl cSL VA~ J.A YOt CETctcOc/cs

09 I owIfu S VPTAVAV

'Vai1 1 ccm UKS9A
5i 6. C 1ACA MA. T CO UTS01 APIR 4 Jd M. SYPT 0r

IL) 11 I CNAIT 'J IF ChEET )*1 S -, v 1 1

"I"I b v•.JaIN c aC;ataI S WvnTIP
ut. &O TO te $MY A4
1 O. c StOlE DiA IN ta G!%5 IN LOCATIOW SPECIIFOI It ' li, SV, tRI

Ihl I3 Ia 1 ha.CjAtI .*J I' Ctktitl~l $- VPTt
11 . ESUt'U.JjI CIE(. t SjY fV
&Z1 PiSTal S Us,ICT'Ex: )-KC SV A MIA

.Aq. 34 102| J •lI,h0AotM; Syveify

haN. LI iu GAA c 6JU1TT I0 tOTUJ S v a"Iy
IAA I? 1olc u S V I A
Ia?. C I CAVMAtW CA l0 CO 'INT EI LIE. SVMATIA V

3l 39 LINELIXI S vAla"
IAr. C I U M IUAStL F O I IFta ItS IS Nif' EI ICE til ILICATION LAM IS 1¥VATAV
I To M. NOT -SIt T CA Taha LtNG t I t- NE W •11*1M AND KCNIET IS I Tf V
* ' C 10D10TICAL TI TAC A•lUMe L0CTTI[O IN t'Ht Sapi P05JlIOi aS, $,MIFv
ON C EC INT IN CA T N[W V. I4 LEOV , t O TO It OTH( ,'SE 1OVIAL. S " 11'A "

If) Rh LIV. tO.• Li A•O tMM. IC. N~lb 11,r1. ANO Nai IT, LMP.) CU. LONElT GO $SPTEY Iit
I it I t1 IVT IV

I'? L TlffC L t•- S ~ A V

IA M;AC h I• I LsL;aA S V PT 01 k -7T!

I 9 L O N i I C N I )t C i I S V P ITA
40 . C 1 WA ATOM?1 C COrPOSITION Of itl•im A' LI AWD', OF I N4 T AND SV MIIV

I C A I 'Sl$. S V TY:
i AIS CALL SC AI I Ct f I I, •FaTR I SYMAIv
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Appendix C

GLOSSARY OF PROGRAM VARIABLES

The following glossary contains definitions and cross references of all the

FORTRAN symbols used in TGAP. The columns entitled "LOG" and "U"

require some explanation. The symbols that appear in column LOG (location)

have the following significance:

Number - Location within a common block where the variable is stored.

If the variable is an array, it represents the storage location

of the first element of the array.

- Variable is a local variable to the routine specified in column

BLOCK.

$ -Defines a subprogram either of TGAP or the System's

Library.

The letters that appear in column U (usage) have the following significance:

A - Arithmetic statement function.

C - Constant found in a data statement and on the right side of

an arithmetic statement.

D - Variable found in a data statement.

E - Entry point.

F - Function reference.

I - Variable found in common or in the argument list and used

only on the right side of ar arithmetic statement.

M - Variable found in common or in the argument list and used

on both sides of an arithmetic statement (i. e. , modified).

U -Variable found in common or in the argument list and used

only on the left side of an arithmetic statement.
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S - Subroutine call.

W - Working variable found on the left side ani then right side of

an arithmetic statement whizh is not !.n common or" in the

argument list but i.3 a local \ariable.

131



S-••' .. .-.. .... *-rn ., . •L .- •.r .... ..... .. --. w n. w w,' • •...... .. '*'• " .. q-- -'• -''•'' • ' - ' • ' r • • "r ;

FORIRAt MATH NF_____)DESRP 1O SrMBOL GE S C R I PT ION vie A SUSR(I

I) Contains error printout Information. /cHADIN/l. CHAINM C REAL 04 (AD

AFREB Reduction factor for the symmetry /ENTSYM/(. ENTSY W REAL AFAEB
used when ests structures occur.

ALOe Natural logarithm function routine /ALOG /a0 )ENTSYM F ALG

(external routine of system). IGAP F ALDO

ALTE (,j) j = I contains melqht of group I fTGAP ,t. * IGAP C INTE ALTER (20,?)
which lacks thermochemIcalI date. j
2 cmntalns weight of group whose
datý, will be utiml' ed for qroup 1.

ASSIGN Establishes the c•hnya In /ASSIGN/( D ASSIVIN C ASSIGNp
coordinates requicq to scon about IDENT S ASSIGN

csNUMBER S ASSIGN
Indexd core atcr. E1ghi directions ScA4 S ASSIGN
are possible. The deWsred direction
•s defined by calling subroutine.
The loser and upper I mbits f)r tho
band termination loop of subroutine
BOND are also set.

ASvnc ODtermines the number of asymmetric /A5VMC /11 0 ASYMC F ASYMC
car'ion atoms present in the CORCIG S ASYMC

molecule.
Ring correction data for /COREIC/(. CORCIG 0 REAL Atl I)
cyc I opr-ogane.

Alo ( ) Ring correction data for /CORCIG(- I CORCIG 0 REAL ADO (A)

cyclohexadlene 1,3.

All ( ) Ring correction data for /CORCIC/(@ cOCIo 0 REAL All (4)
cyclohexadlene i,14.

AD ( ) Ring cvrrect ion data for /CORCIC/(# CORCIG D REAL AlI (I)
cyc !oheptane.

Al) ( ) Ring correction dat4 for /CORCIG/(1- ICOACDG 0 ý: AL Al) (A)
cyc I oheptene.

ADA ( ) Ping correction data for /CORcIG/(4 * CoRCIG 0 REAL Alt qA)
cyc loheptoalene 1,3.

ADl l ) Ring correction date for fCORCDG.* CoRdCS 0 REAL An 4 ()
cyclheptatriene 1,3,5.

Alt ( ) Ring correction data for /coRCIG,(. CORCIG 0 iAL All, (A)
cyclooctine.

Alt (i Ring correction date for cls- /rcOICr/(. I COACIG a REAL All ty
cyclooctene.

4Ie (t) Rln7 correctIon date for trans. /CORCIGO/( i CUOCIG D •M, ADS (6D
cyclooctene.

ca9 fI RAin correction date for /CORCl0/(/ I COACIG 0 KAL ADl (6D
cycooctetrIo•e 1,3,1.

I? APR 13 6.01-36

132



FoAtAAN "~ATM
S,,•OL SfSOL DESCRIPTION

Al (I) Ning correctlr, data for /COACIa/(, corcle 0 REAL Al (6)
cyclopropene.

ago ) Rini correction date for /comclsI. / a .IUcRo REAL Ago (6)
¢y clooctatetreont

oil ( II) RIn orrection date for icoptli4140 conclg 0 Ple AsN E 461
cyciononeSe.

Ist (I) RVng correction data for ci1* /CoNCt Il. COID I NEAt. AL4 (4)
cyctononene.

C() Ring correction date for trans- /CRColI•t. * CONCIi 0 NEAL A3 (CA)

cvc lononens,

A24 ( ) Ring correction data for /CON•Clo/l. ) CORcdS 0 AEAP. Azq 461)
spiropentome.

AZS ( ) Ring correction date for /COACIG/(* ) CORCIG 0 REAL A25 (1)
bicyclobutane.

AZL ( ) Ring cotrection data for /CORCIG/(. ) CORCIG 0 REAL A26 (6)

b cyclopenrana.

A2? ) Ring correction dott for /CORCIG/(- ) CORCIG 3 PEAL AZT if)
b icycIohexane.

A241 RI ng cmrrection data for /CORCIG/4. ) ,ONCIG 0 REAL A2e (A)

b icycloheptene.

A29 Ring correction data for /CORCIG/'- CORCIG 0 REAL A29 f )
bicyclooctmne.

A) ( ) Ring correction data for iCORCIG/(. ) CORCIG 0 REAL AJ (A)
cyc lobutmne.

A3 (0 ) Ring correction data for 1CORCIGI(. ) CORCIG 0 REAL A30 (6)
bicyclononane.

A)) ( ) This array and ail arrays up to /CORCIGI(e ) CORCIG 0 PEAL A31 (6)
array A'4A contain the thermochemical
corrections for the oxygen-
containing rings.

AUt Description itot Input /CORCIG/l -* N CORCIG 0 PEAL A3i 6),

A) Description not Input ICORCIOI(l w CoNCIG 0 REAL A)) it)

A03 Description not Input /CORCI aln . COPCId 0 PEAL A3% 16)

A35 Description not Input ICORCIGt4. ) CORdCS 0 REAL A31 (6)

,36 Description not Input /Conci'/f- ) COCIG 0 REAL A36 (A)

If APR 13•. •1-36
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3- ii-i Jl IO

FORTRAN MAT DESCRIPTION SL,'"L6-I"l

*31 Description not Input /CORCIG (G I CORCIS 0 REAL *31 4()

430 Description not Input /COACIG/(. CONCIG 0 REAL *3e (SI

A Description not Input /coclIOtt. cONCIG 0 REAL A39 (6$

Ii) Ring correction date for /CORCIG/. 0 CORCIS 0 REAL Al (5)
cyc lobutene.

Description not Input ICORCIG/i. ) CORCI| 0 REAL A10 (6)

A41 Description not input /CONCIG/(. CCACI; O REAL A4l (6)

442 Descrlption not input IC(IRCIG1. CORCIG 0 REAL A42 (5)

A43 Description not Input ,CORCG/(- CORCIS 0 REAL A%3 (14

*4 Description not Input /CORCIG/I. CORCIG 0 NEAL A440I )

A45 ( Thi s array and all arrays up to /CORCIG/(. CORCIG 0 REAL *45 (6)

array A50 contali the thermachemical
correct.ons for the nitrogen-
containing rings.

D45 Description not input /CO14CIG1(- CORCIS 0 REAL *-45 (51

AN? Description not Input ICOCGI/(. I CORCI6 C RFAL A%? (6)

A Description not input iCORCIG/4*. ICOCG 0 REAL A-4 (6)

A4V Description not Input /CORCIG/I - CONCIG 0 REAL A49 tI

AS () Ring correction date for /CORCIG/(e COAClG 0 REAL AS .6)
cyc opentane.

ASO Description not Input /)nACIG/1. CORCIS 0 ,FAL A50 (4)

A6 Ring cnrrect Ion data for /COMC 1/4. 0 rORCIG 0 AMA AS 46

cyclopentene.

*1 ( I ) Ring correction data for OCORACIS/t COACIB 0 REAL *S (b)

cyc lopentediens.

l FlRing correction date for CoRCI)/( a I CORCS 0 K*FL AS (1)
cyc loheoane.

It APIA 13 a. 08-3.
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FORTRAN "hmAN• mO IN_. hl

S6O V6 DESCRIPTION w~c~

A(I ) Ring correction 6ata for ICORCIG/4. I tOCI6 0 REAL fi 46)

cyclohowene.

BLANK ITGAP /to I TGAP C INTE BLANK

9010 Optermines bond type present at /IONO /if 6 1N00 I BOND
rIftD S BOND

specified direction of Indexed core I In: 1 0o40
atom. It also scans symbol Input

array along this direction until a
symbol unequal to the designated
bond Is detected.

CAVE Case number. /TGAP f(* ) TGAP W INTE CASE

CHA No Control routine for section 2 of the /CHAINm/(* ) CHAINK I CHAINA
program. This section identifies IGAP S CHAINS

the chain formations present In the
molecule as well as the number of
unique rings and the ring
components.

CHANGf Redefines a'l chains In array NBC If ICHANGr,/I CHAINM S -MANGE

a chain exists that has only one CHANGE E LIHANGE

branch atom and an upper residual
(12) that Is greater than the lower
residual (11). If more than one
such chain exists, the chain with
the maximum 12 - 11 Is chosen as
reference,

Cis Identifies each pair of Iigarnds cis iCiS /if 6 CIS F Cis
to the linkage C=C, where both CIscoe S Cis

CYCORR S cis
carbon atoms (KI and K2) have a EximoT S Cis
connectivity of three.

CISCON Determines whether 1igands of K1 and /CI SCOP/t 4 CISCOR F CisCOP
K2 exhibit a cis Interaction. If so, CORCio $ CISCOP
It establishes the number, type, and so N I S C SCO

magnitude of the correction.
is" Sum of all c Is contributions to the /C1VCOP#4. 4 CISCOP N I EAlt clis

hoat of formation.

Cis" Sum of all c s contributions to the iCOPCIG/4. ) CO1CIB W REAL CISN
heat of formation.

clis Sum of al l c I corrections to t, /SOPNd,1/1, I SOKNGI I PEAL CIS"
heat of formation.

clis Sum of elI I s contributions to the #C.scof/tt 4 CISCOR n REAL ClIS

entropy.

CISA Sum of all cis contributions to the /CORC I G .I CONCIG W REAL cis$
entropy.

clis Sum of all cis corrections to the /SoAGIi/f. SOAN4I I OfAL ClIS
entropy.

if APP 13 4.01-16



SF--%OR SYMBAL DE SCRIPTJON _r$SAr-F- I 0 Ns4$t-15G

COAChG Control routine for section 3 of the /CORCIG/46 I COnaCIs I rOACi
program. This section finds all EGAP S CONCIS

second-order interaction and ring
corrections as well as contributions
due internal and external rotational
symmetry and optical Isomerism.

CP ( I ) Heat capacity coefficients of /TGAP /T. IGAP W REAL CP (E)
molecule.

CPALr ( I ) Values of the heat capacity /8LK9 /4 63VI) CORCIG M REAL CPALr (4)
coefficients for a particular
second-order Interaction.

CPCIS ( ) Heat capacity coefficlefits for cis ICO.ICIG/(. I CORCIS3 C REAL CPCIS (4)

corrections

CPSYM (I ) Total contribution to the heat /COACIG/(. CORCIG M REAL CPSYM (4)
capacity coefficients from second-
order Interactions and ring
corrections.

PSI ) Total contributIon to the heat /CRINGS/(. CMING5 M REAL CPSYN (4)

capacity coefficients from second-
order Interactions and ring
corrections.

CPSv( Total contribution to the heat ,HFX(ftf/(# M ?FXGON M REAL CPSYN (#)

capacity coefficlents from second-
order Interactions and ring
corrections.

CPSYN (l) Total contribution to the heat /NNINGS/(. I NRINGS M REAL CPSYR 44)
capacity coefficients from second-
order interactions and ring
correctio s.

EPSY4 (I ) Sum total of corrections to the hteat VGfAP /I1 ICAP I MFAL CPSvm (1)
capacity coefficients derived from
section 3 of the program.

CPT ( I) Heat capicity of molecule for /01K) /1( iOS, FGAP M REAL CPT 4314)

temperatures specified In TARRAY.

[ral-deg-l-mole'l]
C( I j) Contains the four heat capacity /5at K i 5Q1 1 A nTA• 0 RFAL CPI (Igo)

array) CPI CP2 CP3 and CPQ. ADAtA I RIFAL COl too)
IGAP I REAL CPi (180,q)

clt ( ,j) Contains the four heao t capacity /816? 5t l) OATA I R0FAt CP| ( iSO)
arrays CPI, CP2, CP3, and CPq l,•OAA I REAL CPn 180,)

T GAR I REAL CPXl (160,41)

cos t Coefficients for the temperature /ALE? /4 121 I OflTI 0 nFAL C`2 4180)
dependent term CPZ-T o) the fitted GADArA I REAL C02 iaIsob
yroup addltlvlty heat capacitles,

[cai-deg"2_-nole"
1 ]

It ,%~N 7) 0.05-318
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FOTORA6E _OAYsFmRTL sNOUT DESCRIPTION ] 0 N _• C U , U V I

CPS (I) Coefficients for the temperature iSLKY /1 901 O1 A I 0 nEAL CPI Itoo)

dependent term CP3"T 2  of the fitted GADATA I nEAL CP3 1100)

group additivity heat capacities.
[c l ldeg' 3 -molet I

CPA (I) Coefficients for the temperature /BLK? /I 101 OTATAI 0 REAL CPM 1180)

dependent term CP14.T 3  of the fitted GAPATA I nEAL CPM 1801

yroup addltillty heat capacities.
(eli-deg' -Mole 1 )

CAIAlS Searches for certain carbon fused /CAINGS/($ I COMCMS S CAINGS
ring systems and applies ring CRINGS E CAINOS

corrections if present.
CTWO Checks for the presence of Ictwo /(6 1 CTWO I CTwO

monocyclic aromatic rings and hltro INTflOT S CTWO
groups which exhibit twofold
Internal rotational symmetry about
an axis with a nonlinear
configuration. If present, It
stores -the pertinent Identification
numbers and contributions to the
entropy.

CYCOAR Determines the type of ring /C/CoRp/(S CORVIG S CYCORa

correction for a non-fused ring. CYCOAn E CYCOARN

Also sets various ring arrays and
other !ndicators providing benzene-
or pyridine-type rings are present.

DATCIS i,j) Contains the heat of formation (1=1) /BLK3 /4 4451) CISCOR M REAL DArCIS(2,150)

and entropy (1=2) corrections for CORCIG M PEAL DATClS(2,l5OIC•TWO 0 REAL DATCIS(2,ISO)
the second-order Interaction DITERF MREAL 0ATCIS(2,150)

GAUC"E P REAL DAICIS(2,150)
INTROT M REAL OATC1512,15O)

DELETE Disengages from use aii the pairs of /OI LETE/(S I DELETE f DELETE

chain ring atoms and their non-ring EUAL A S DELE (E
Ilgands which have been found to be
dissimilar by the comparison tests
of subroutine EQUALR.

OELM Heat of formation of molecule for /IAP / I. ) TGAP W REAL DEq.N

298*K. (kcil-molesl]

DELTAI Determines that part of the group /OELTAI/I I OELTAI ff CELTAI
weight composed of the sun of the STANO 5 DELTAI

assigned weights of the group core
atom and of the atomic constituents
bonded to the core atom.

otil TA Adds all second-order nultiple-bond /OELTAZ/(6 1, DEL0 A I8 DELTAS
contributions to the group welght STNDI S DELTAS

value.

It APA ?) 4.01-34
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SOMBOL SYMBOL DESCRIPTION "L-R' flJ V' su8lu, - --VANaim

olSEN! Searches for ditertlary ether groups /OITENE/lS ) CORCIs S ODTERN
In molecule and applies the OISERN E OITERE
appropriate correction, If present.

DONPAN Ortho/para correction for pyrldle- /COSCJGs/(. ) CORCIG C REAL OONPAR

type structures.

OVAPAN Ortho/para correction for pyridine- /MEIGON/4* I MEIGON I NEAL DONPAR

type structures.

DORTHO I ) Ortho corrections for benzene-type fcORCIG/4, I COACIG C REAL OORTHO46)

structures.

DORTHO I Ortho corrections for benzene-type /MEXGON/(- HCMI6O I PEAL tOONTMOIt

structures.

OT"E Sum of al I ditertlary ethe- /COACIG/(. a CORCIG W NEAL DIEM
corrections to the heat of
formation.

DIE" Sum of al I ditertPary ether /OItEPE/(I e DIWERE P REAL DYIE

corrections to the heat of
formation.

ENOCSI First symbol of end of case test ItIG AP If 1 TGAP C INTE ENOCSI

var Iab Ie.

ENOcSZ Second symbol of end of case test /TrAP 1ý * SGAP C INTE ENOCSZ

variable.

ENOCS) Third symbol of end of case test /E3AP ( TGAP C INTE EMOCS$

var-lable.

ENoNUN End of run test variable. /IrGP Me I GAP C INTE ENDAUN

ENrSvN Computes entropy contributions from IFtrJSVM/(S 6 CORCIG S ENTSSVN

internal and external rotational ENTSYNE ENMSY

symmetry and optical Isomerism.as
up!I as auxiliary properties such as
the longest chain In the molecule.

EQUAL Processes the operation that /EQUAL /If 6 crso S EQUAL

determines whether two or more ETUAL E PEQUAL
cormplex (core) ligands have SETUP S EQUAL
identical structures.

EouALA Determine% whether the ba:kbone /QUALN/f* EQOUAL S EQUALP

structures of two rings, a and b, tQUALN F EQUALN

are the same. Nor-ring 1lganda
bonded to these rings are also
classified and stored, but their
symmetries srv checked In subroutine
EOUAL, not here.

Elinor Computes the external rototlon /FXIROT/(5 a COCIa S tEiN7OT

symmatry number of the molecule. WVNOT I EXTNOt
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FORTAN AMaN DESCRIPTION - , L CihR U TYPE VAR•YNSoL SACMo LUN U~l.1 ..

FIND Oetermlnes whether the first atom to /FIND /46 1 FIND I FIND

be Indexed is a core atom or 4 n SIAND S FIND

univalent aitos. If the latter, It
determines the location of one of
the cor, atoms that Is bonded to
this non-core and first-indexed
atom. The data for this non-core
atom are stored in IX.

FIRST" Determines If the two ring atoms /F 9S r/As 1 EQUALM S FIRSTR

under comparison are part of tiw FIRSTA E FIRSIM

different fused ring systems. If
so, it compares several of the
composition and structural
properties of the two fused ring
systms for similarity. If the two
rings are not fused, It compares
their ring size.

FT ( Gibbs free energy of molecule for /SLE) /1(12T7) TGAP M REAL FT 142)

temperatures specified in TARhAY.
[kcal-mole"-!

FUSION Identifies the set(s) of fused ring /FUSION/45 CORACG S FUSION

system(s) when present. FUSION E FUSION

GNOATA Prints out Bensons tables of /,AOATAi(S ) GADATA [ GSAATA

thermochemical group additivity data TGAP S GAOATA

If requested by Input data.

GAUCHE Determines whether the I Igands of /GAUCHE/to ) CORCIG S GAUCHE

the test core atoms KI and K2 ire GAUCHE t GAUCHE

gauche to eac% other. If so, It

finds the number, type, and
magnitude of the gauche correction.

GAUCH,1 Sum of al I gauche contributions to /CUJHC IG/4- i COR1IG W Rf'AL GAUCHN

the heat of formation.

GAUCMN Sum of all I g uche contributions to /GAUCHI/4o GAUCHE M At AL GaUCHH

the hmat of formation.

GAUCHM Sum of all gFuche corrections to the ,OAPNGI/4. I SORNGI I REAL GAUCHH

hOat of formation.

GRID 1,J) Input array containing too- /at1, V. I Ž JONO I 1111f GRID fSO,CDo

dimensional structure 3f the IODNT M INrE r,1 o l5 080W
iNUmBEA I ITF1 fRi0 1 50, 00

moleccle [required Input]. SCAN I ITF GnID ( so,esoSl ANj 1 I1141F ARI 1 50,S0)

IGAP N INTF GRID (SO,801

GROUPI ( First part of the (he mlcal sym o I of .5I,.Kq it I1 DATAI 0 INSf GROUPI1 10 1
each group in the data library. ADAo A I INT41 GROUPIIIIO)

OROUPE Second part of the chemical symbol /85.5 1% It t) AtRIAl 0 INTl GROUP2 MI)O

of each group In the da e ilbrt y. U6OAtA I INVI GROU1op 18001

I? APR 11 .l08-)5



FORTRANAl MAT"51 .. !SL.... VLfR0UtINIEU4F S~
SBrOoL SvMUoL DESCRIP TIO• -LUC Loc SueR U TYPE v N 0

GnOup( Third part of the chemical symbol of /1L.9 /(, NN2) OATAl 0 INYT GROUPSEIIoP

each group In the date library. GADATA I NPTE GROUP3iE 0)

HCONS Enthalpy constant. #TGAP /4. 1 TGAP W REAL NCONS

HExGOM Assigns the necessary weight /IEXEGON/s I CORCIG S NEXGON
corrections to the groups of a fused NElGON f NESGON
ring system which form part of a

benzene or pyridine-type structure
(i.e. conjugated, six-membered
rings) and/or to non-fused rings of
similar structure and to all group!
bonded to these ring structures.

F29I) Heat of formation at 2985,t of each MAL9? /4 1511 OATAI 0 RFAL HF298 (180)
GADAJA I REAL HF29:S (l:0)

group In the data library. TOAP I REAL HF296 (IS0)

[kcal-mole'"|

HtRING Total of ring contributions tn the /CORCIG/(- 4 CORNS W REAL MRING
heat of formation.

14I1NG Sum of ring contributions to -the /CRIPrS/(. 4 CRINI5 M REAI HtIIN
heat of formation.

FIRING Description not Input ,HEYOrN0/(. N HE IXGO M REAL HAINS

tInING Sum of ring contributions to the /NFIINGS/( NRItNGS A REAL HatiNG
heat of formation.

14501 (I) Enthalpy of molecule at temperature /a,'0f /f 161 JTNGAP M REAL HSO4 (I)

T rnlnus enthalpy at temperature

298*K for temperatures specified In

IWIPAY. [kt;l -mole ]

( I ) Enthalpy of molecule for /1113 /( I!Ji TGANP M REAL HSI 4 1)
teriperatures specified In TARMA".

(kcal -m,,i - ]"I 5C Touta3l contribution to the heat of t/OrlCiG/4. 4 CORAIG 0 RFAL N4YM

foriAtIon from second-order
Interat iio, and ring corrections.

NSMo Sum total of corrections to the heat /Trlie /4A 4 lGAP I REAL HSvM

of formation at 2')8*K derived from
sectton 3 of the program.

Ckcal-molie 11"ITf (I) Total onthalpy of nolerule (enthalpy /ata) if 12( 1 , TrAP Ml RIAL HNT 1 I1)

+ ',eat uf foruiation at 2980() !or
termperasures specified In TARRAY.

(kcal -*ol"l]

Subscript that designates bond type, 'SoNo /it 4 BOND M INTJ I

APA 0.14(1



FORTR AN H D E S C AT P T J 0 u "
SY4SL SVII10. ECRP IO LPOLU LOC_ SUGA U TYPE' D~~ ix

I Subscript. /CORCIG#I. a COACI 1 IW TE I

I Loop counter and subscript. 1CNINGS/( CRINGS 4 INTE I

I Loop counter and subscript. /CTWO l I CTWO W INTE I

Group number of nitrogen atom in /cvconm/(. c MOAN 1 INTC I
r!ng K.

I Symbol code for element or radiral IDELTAI/(* ) OELTAI W4 JUTE I
In orogram IlIbrar0y.

I oop counter and subscript, /HEEIGON/( ) HEIGON 1 INTE I

L Loop counter and subscript. /LESSENW(. LESSEN W4 INTE I

Loop counter and subscript. /MULTI /(- ) MULTI W JITE I

I Subscript. /NRINGS/(* ) NAINGS W INTE I

I Actual locution In array ORDSUM used /SEAAC/I(- ) SEARCH W INTE I
In the calcul3tion

I Loop counter and subscript. /SYMTRY/*- SYVMTRY 1 INTE I

I Loop counter and subscript. /TGAP 1(# TGItP 14 INTE I

IA I) Contains the size of each ring In /8LKI i( 1325) FIRST% M INTE IA (q0)
the fused ring sat B.

iA H Array used for temporary storage SLKI3 /1 6315) EOQUiL M INTE IA 14
EQUALA A !#TF 1T ( it D

IA (I) Contains order elements of I1 mould /ORDER /4- ) UPOES M INTE IA fISO)
have if arranged In order of
Increasing magnitude.

IATOy (I) Contains characters of multi- /SLKi I/1 ?4) IDENY X INT[ IATOM 3I
character chamicx! symbol.

IATO ( I) Contains characters of multi-mord /MULTI /t 19 ULTI I INTV IATOM 151
Input symbol.

II ,j) Contains group numbers of all core /8L) /1 56o0i SCAN INTE IS I i00, )
atom Ilgands In group I except for SHITF 0 INTF II 1 100,1)

that of the parent core atom ( which STAND M INTf 16 1100,01

has already been slanned).
IS (!) Array the eloments of ihich are to /o0oA1 t1. ORDER I ITi IS IIoI)

be chocked for order of Increasing
magn i tude.

If APr 13 C,01-15
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SYMBOL SYMBOL E Sc R uPT ION e'ocs LoC .'----r f Ai oWT

IS& (I) Transfer flog, 19L7I 1f 19S SYMTRY " INTE ISA 1100)
=0 I1gand composltln of core

atom I stored In new
location.

>0 data stored In same
"location of array LIGANO,

INC (I) Location I contains the ring numbse- fSLJ( /1 5301) ASYMC I I4tE ISC 4100)

of the ring of ring component I. if CHAIN 0 INTE 1NC 4100)ci It I NTE IaC 100)
I Is a non-ring atom, location I CiSCO" 1 INTE iSt (100)
0. CORCIG I INTE ISC 1100)

ctro I INTE IJc (100)
CYCORA I INTE INC (100)
EQUAL I INTE INC 4100)
EOuALA I INTE 16C 400)
FXTROT I NTE ISC 4100
FIRSTR I INTE 16C 4100)
FUSION 0 INTE IBC 4100)

LINFAR I INrE IC 4100)
RESETA .1 INTE 18C (100)
5CAN6R I INTE IBC 4100)
SCArJCH I INTE IC 4100)
SOH!2G" I IHTE JOC (Il)o)
SyrNG I ;NTE ISC (fOot
SYMlRY I INTE IRC (100)

IONO (I) Transfer flag array equal to 0 or I /fIi(0 // ?2'4) IENT A INTF ISNOD 42)

depending uhether or not bond Is
adjacen' to first character (Il=) or
second character (1=2).

IBONOO I Contains ring locations of double ýDCK3 / 5851) CYVORR N INTE IBONDO(30)

bonds.

IBONDS (I) Contains ring locations of single /BLK3 54 5821) CYC0RA M INTE ISONDS430)

bonds.

fox Tempcrary storaqe variable. /CORCI G/.( COACIG W iNTE IX

lfS Subscript. /TTE ,E/f. - DITERE w INTE IS)

le Transfer flag. /EQUAL •t•(* SQt A INTE Ile

Ic (I) Contal n% the number of nitrogen i1t03 /4 3802 FIRStR M ]NYE IC f 0)

atoms In each ring In fused set B.

IC Number of distinct fused ring sets /CPINGS/(- I CRINGS w INTE Ie
In molecule.

Ic Tetal number of fused ring sets. ,FUSION(. * FUSION N INTE IC

IC Total numbr of fused ring sets. /NFxrON/(. HIGSON W INT[ IC

IC Total number of fused ring sets. /NHAINGSýl. NAINIo$ w INMN IC

1, APR 13 0,09-3,
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ICNumber of non-roatotic core atoms jG~3~r'q1 I GAULCH W OV07
bonded to the central 1ltroqen atlon.

Ice Transfer flaq. 1j10Nttr. ) low V "itta' Ice

Group numb ol first core atoco In /EQUA!. It ) EOU;AA W 11411f ICHN01
IlIgand KCI.

Group nuikber ol f~rst core atom ?n IE(JUAL "I ) FUUAL W ~E)0X
IlIand KC2.

ICIS Sun total if all CI.* Intetractions. /CiSCOrlis, CISCOP Vj InlTf ICIS

ICuS Sut vote! of all clI Ini~eractlons. icapýiIG/4* ) OC14h Wi INTE ICSS

dC ~Sum total of ill cit interactit3 som~ 1 /4d6t SORPIO!I I 1POI7 EdIS

IC el 11 Cont~I .s groei tnumber of torýý wtro /kA /1 36( 1, STAPIO M IPTE ICW 100)

inh~ci have been i-opololcmicall
scatC-,i.Id aid IdpditfIod. For
IdAI~ctn purpos~e, tho nurobtr
LOO00 It ItOredl pCI.r tV tht gJrOUP
numbher of a terrolnal core atom.

Trainsi'-r flag !I IDETl ~ , I ENT Wi INTE ICT

ICi I d e nt 14 1 ZafloM pUMbr of rtn*be FIRSTivc, I FiIRS'A Wi IPIC ICI

rlInq or of ft~seý1 rinjo set A.

ICE flenoaIII rjUmbei- of :,ntr It,$ In arr ~y /b~K3 .i( 5921 H FVILIN 4 INTE ICZ

1c, 14entif Iraton number o~f nvn-ft~ieJ /FIA~STP/ý* )5lSTR w 1INTL ICt

r I y or ot fused ring set ;3.,

II C ,ontalns the I d. number 0. all ýX , /; ý'?zz) HI4E ,111 A INTE ICZA 110)

fu2.ed , I rg -tett romposed of benmene
nndi'or p1tr di nv -typo st ~tr-.

ZO onts Ins the n~umber of tnub Ie boridt i3tLr. I it )1f2 rIPIin R iNTE 10 1 40

I n omch ringq In fused %vi B.

Direction of ci.ealcal bmndt. CI wA 41,11`1 id

1 ibitr of 3nubl, bronds In r Inq K . iCVCORM11. ICYCOPIR hi 1N7F fob

lo"Gr ouc number of br~rch - ore atom I a IA K 1 P OI I AAINA I 141f Inoit 1 00)
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s'to.DESCR IPT ION b C 7 16 ýkVAL

identifies chemical symbol of /IOENT /If 1 P'No S IoENTI UE*"T r• IDW
Indexed atom. If tito or three I D IDEN
characters arq I !sent In symbol STAND S IDENT
these ,r packed nto one word and
the excess 4,)rds occupied by these
characters are replaced by a bond
symbol or a blank, as required.

, to! D trection of chemical bond between MCIS It/ 1 ciS w ,INTIE jai
central test core atoms l1 and K2.

iOIF Numder of ring location. between the /Cycosa/(. I CYCORM W INTE IOIF

last two double bonds In ring K.

IDiF Difference between size of test ring /LESSEN/(. LESSEN h INTE ,"IF
and the nu,.ber of Its components
cortalned In the reference ring.

IJIFi Number of ring locatlons betwexen the /CYCORAI(o ) CYCOR W i fNTE IQIFI

next to the last and second to the
last couble bonds In ring K.

IOTT Counter that specifies the number of /CORCIG/(. I CORCIG W iNTf BaTE

di tertiary ether groups present.

IOTF Counter tý a` spec Ifies the number of /0iTRFR/(, ) DITFArE A INTE ifTE

dlt.'rt ary .ther groups present.

-,j) Contilns the group numbers ( I-= aiid /BtSK /( M 1) 27 MOFIF I I NTF lOx ,,99)
5 ) of a pair of atoms j, jne from EQUAL M INTE IOX (8,99)

"lach bran'.h, and the group num errs FOUALR M I NE 405 (6,99)

( i:-2 to 4 and 6 to 8) cf their
IIanes which are to he tested.

1 01lsplacem.nt between the first and /CVCORM/(- CYZOFR U MNE IOW

th'rd oxygen atoms In ring X.

009 ( C) I~ont aIln the group numbers ( I1= and /OlK t M( ?55 [QUAI.R M :NYE IDXP 48,30)

5 ) cf a patr cf rinj a.oms j, onn
from eich ring, am' the 9gruu;
.,ju bers (1=2 to 4 -mnd 6 to 0) of
th)eir Ilgands whIrch are to be
te . ted.

IOao 1 ontains bond directions between /lita1 .:4 822, E[QUALR M INTE |OXRO 3)l

atom KCIR and the ring atoms bonded
to It, exclVt"ng atnio KCIPR.

fill? Dliplp ement 6etneen the fl st and /cvcoqAr * CYCOAR W IN4TE (Oit
iecoid oxygen -itoris 1H ring K.

If ( ) Contains tht number of oxygen atoms 'RLKl It 552 D FIRSTM " WE ItT " 40i

In •pcV- ring In Yused it 6.

lEND End of run InpFt symbol IT.Rlp /It 0 TGAP U iNTE lEND

len Error flag ýiONO I(- I %ONO 0 10111R nIK
S=0 n o f t -o r.

.-= error present.

if 4P J ' f 3

= 4



FORTIN_ _ _ _Y" D E S C R I P T I O _ __ _ _ Lf l a u a T t
SYMBOL oL DEsCR PT SYMBN

IERN Error flag /CH1,?l1A/I. I CHJAIMN INVF Ito"I
=0 no error.
=1 error presere.

I[N# Error flag fFIND I( I I FIND A INTE I•N
=0 no error

=1 error present
I ra Error flIaq /IOENT #*' P IOcRAT MINTE iEf#

=0 no error.
=1 error present.

IcE# Error flog /MULTI /4* M NULTI 0 INTE IEKA
=0 If ul'ti-charecter Input

symbol is Identified.
=1 If multi-character Input

symbol Is not Identified.
PENN Error flog /NEWCOL/(. I NEWCOL 0 IN rE IEN

:0 no error.
=1 error present.

H141% Error fl•g /RING 1(9 1 AINT 0 INE KE(N
=0 no error.
=1 error present.

IENA Error flag /SCAN /I SCAm INTE IERN
=0 no error.
=1 error present.

PENN Error fla* /STANDO S(9 TAND M INTE 1 EIAN
-=0 no error.
=1 error present.

PENN Error flag. If zero, no error, If TGAP /4. TGAP W INTE IERR

non zero, Input or computational
error exIsts.

I EIT Flag that causes an exit fron /CIS /19 CIS 0 INTE IkXlT

calling subroutine.

Icl T Exit fi e]. ICI.'COMI(O CISCOR I INTIV IEIIT

=0 conditions satisfied In
.ubroutine CIS.
Contiflue.

=1 conditions not satisfied.
Exit from subroutine
CISCOR.

I[EIT ExIit flog ICYCOAP114 ) CYCONA I INft IIuIT
=0 subroutine CIS executed.
=l subroutine CIS not

executed.
E11l? Exit flag from subroutine CIS. /FlTA0T/(, ) ENTROT I INTE 1E1lT

=0 CIS comrutatlon

performed.
j= cis coiputation not

perIF APR 4
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DSECoL SPToL S L U C ALUCP I Na..k- U•o_ , _

FIl (I) Idestilfles characters of a /61.t /4 31 1 MULl, 4 INIE IFJI 4 4)
particular symbol in SYMBL which
have been matched to characters of
Input symbol In 1ATO1.

IFLaGI Transfer flog of subroutine NEWKC. Ic"A4IN"II94 4 1 C A NTrE iFLAB1

IFLAGI Transfer fIaq of subruut Ine NEWKC. /NEWCOLI/. NEWCOL W IW!E IFLAGI

IFLA.O Flag used to skip the Intermediate /NEWKC /Ir ) NEW5C I ITE IFLAGI

test and search Instructions.

IFL~tii Operation flag of subroutine NEWKC. ICHAINM/4. ) CHAINP I INiTE IFLAGI

IFLAG2 Operation flag of subroutine NEWKC /NEWCOL/(C NFWCOL I INTE 1FLAG2
=0 KC Is the required branch

jur.ct I 'n a oo.
=1 KC is not the required

branch atom junction.
IFLAG2 PperIt ion flag /NEWKC /It - NEIKC 0 INTE IFLAGZ

-0 !g1inds of KC have all
been processed.

=1 unused Ilgands remain.
IFtJNCT Foinction flag. /CTWO /4. C TWO W INTE IFUNCT

=0 symmetry test Is not for a
single aromatic ring.

=; symmetry test Is for a
single aromatic ring.

=2 aromatic ring has toofold
Internal rotational
symmetry.

IFUNCT Function flag. /QOUAL I(- 1 FOUAL A4 ITJ1E IFuJNCT
=0 symmetry test Is not for a

single aromatic ring.
=1 syrimetry test Is for a

single aromatic ring.
=2 aromatic r.ng has tmofoli

Inter a l rotational
symmetry.

IFUNCI Function flag. ;FOUALP/, (QUA•L I INIE IFUNCT

=0 ,kymmetry test Is not for a
sIngle aromatic ring.

=1 -ynmetrr test li for a
singlm aromatic ring.

=2 aromatic ring has twofold
Internal rotational
synmetry,

101 Counter that specifles the number of /C lO/tI I COACIG W INTE Is"
pairs ol tore Atoms (KR aid (2)
whose 1/gands erhibit gauche
Interactlone.

146
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1GH Counter that specifies the number of 1GAUCHE/o ) GAUCHE N INTE IGN
pairs Of core atoms (KI and K2)
whose 1lgands exhlblt gauche
interactions.

ION Counter that specifies the number of /SOANlI/(. SORNGI I IJTE IG

pairs of core atoms (KI and 1(2)
whose Iigands exhibit gauche
Interactions.

IGO Coun(er the' spec:ifies the number of /CORCI G/( * CORCIG W INTE IGO

ether oxygen gauche Interactions
present In the molecule.

IGO Counter that specifies the number of /O0TERE/I( * OITERE I INTE IGO

ether oxygen gauche Interactions
present In the molecule.

IGO Cnunter that specifies the number of iGAUCHEI(- I GAUCHE M INTE IGO

ether oxygen gauche Interactions
present in the molecule.

IGO Counter that specifies the number of /SOANGI/(* SORNGI I MNTE IGO

ether oxygen gauche Interactlors
present In the molecule.

IGS Counter that specifies the number of /CISLOR•/(I CISCOR M INTE 1G$

pairs of core atoms (KI and K2)
whose I Igands exhibit second-order
Interactions.

IGS Counter that specifies the tumnoer of /COflCiG/(# ) Ci)RCIG W INTE IGS

pairs of core atoms (KI and K2)
whose lIgands exhibit second-order
Interact Ions.

lOS Counter that specifies the number of /CRINGS/( CRINGS M INIC IG,
ring and second-order carrectioni.

16e Counter tnat sperIfies the number of /TWUO /I- CTWO n INTE |G$
pilrs Ut tore atoms (K1 and K2)
whose ilgands exhibit second-order
Interactions.

JOS Ccinter that specifies the number of /OITERE/(* I OITIFPE dNME IG$

pairs of core vtqvas (K! and K2)
whose ilgands oxhIbIt second-order
Interactions

IBS Counter that specifies the number of /GAUCHfEI# ) GAUCMH A INTE 1GS

pairs of core atoms (KI and 92)
who@ I ligands evhibit second-order
Interactions.

165 Counter that specifies the number of /HtxnOm.e HEIC,0 m INIF IGS

ring and second-order corrections.

laS Counter that specifies the number of /INYROT/lI )iTRO M :N41 IUS
pairs of cor'e atoms (K| and K2)
whose 1gsands exhibit second-order
inter act ion,.

i APA • l .Ot-1*
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S~yInt SvYMOL D E RaK t 0 C k A

IGS Counter that specifies the number or /NRINGSI;I( PRINGS m WNE• IGS
ring and second-order corrections.

IGS Counter that specifies the numher of /SORNGI/ SOANG I JNUE IG$
pairs of core atoms (KI and K2)
whose ligands exhibit second-order
interactions.

IGSCIS Counter that specif Ies the number of /CISCOA/t 1 CISCOR M INNT IGSCIS
pairs of core atoms (KI and K2)
whcie ligands exhibit one or two cis

Interactions.

IGSCIS Counter that specifies the number of /CoRCIG/(* P COFICIG W INTE iGSC9S

pairs of core atoms (K1 and K2)
whose 1iqands exhibit one or two cis

Interactions.

IGSC1S Counter that specifies the number of 15ORNJG/11( SORNGI I INIF IGSCIS

pairs of core atoms (KI and K2)
whose li9ands exhibit oae or too cis

interactions.

Storage flag for clis atoms. /Cl: /I . P CiS w IMIE II

II loop counter ind subscript. IFOUAL fit L W INNIE 1

Loop courter and subscript. /HF XOrJ/, t HExG1inp W pVF II

Subscript for 1 J8'!) array. /]CENT /(- ) VNT W :N:E P1

i Subscript. /t [S'r Pj(o Ip t SsrN W sNkiE II

O 1i 0r lnaI numbr assigned each of the /A'f ,'. o SAME Id INTE II

Identical I 19ands.

Ii Code number that dIstInguishes e arh /SfTUP /( I k tUe W INIE II

type of Identical iignd.

Ic (I i Teiporary storage array. irail i IN)or KP.Pof I 3PIle IPC (100)

IM (I Contains the order the subscripts ot ,•it , 9 I 1 ov, I r. I G I I NTE IR I50O
the second-order ineradtion data oir E I I hE IN I lSO)

would have ;f the date were arranged
In order of Inrreasing numerical

order.

Ijarx ( , Contains the group numher pertaining ,Biw3 i I lot - rN # A IVF Inll (50,00)
to a particular core atom In that 5 ,o 0 INWf IPAVU i1o0,0oI

location of Im(ATX that corrospends
tn th lac atIon in GRI41 .ontplnlng
the syitbol for the core stow.

IN Subscript of orray LIGAND. Ac(:, , o 4 CANCH U PN01 IN

If APA ?I 0.01-ý)
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INN Counter that specifies the number of /COAC I G/ I CORCI I INTE 1NN

groups with Internal rotational
symmetry .

two Counter that spec ifies the number of /CTU0 M* CTWO 9 gINT INA
groups with Internal rotational
symmtrtry.

INA Counter that specifies the number of ImTNOl/a. cNTlOT A INTE INN

groups with Internal rotational
symmetry.
NI number of entris lei array KINT. /9LPI /( We) EXYwOT N INTE INTRIN

INTROT I IPTIE INT INI

INVNOT Searches for atoms which have three. eINTnOT/(* C0oaIi S nlOT

fold rytatlonal symmetry and which INTROT E 1""ay

have not been Included In the
esternal rotational Symmetry
contribution. If present, 'the data
or* printed and the total Internal
contributycn to the entropy Is
computed.

10 Subscript . ýCT4WO /4. r.74d0 M INTE 10

OPATNR Contains group numbers of asymmetric /LS /(3-02) ASYTC (1 INTE INOrTPH 100)

atoms..4 I I TIOOPP I AE I T 14 100
M ý I I041 NYE 1lO AIMi 1 00

10N0ao Contains the order that the I /15L0 /4 135) LESSEN I IME 9050 I(T0
subscripts of the data In JRC(hjJ
would have if said date were
arranged In Increasing numerical
or-der.

IONp#* Counter that specifies the number of ,aOICIG/(. i CORCIG INTF IOPPAM

orthc and1 parea pyrIdine c.orrect ions.

somPAR Counter that specifies the number of /t4F IGflN,. "i $KGON M INTF, PONPPN

ortho and par* pyridine correction%.

JOATNO Counter that speciies the number of /COntIG/4' 3 CO)CIG W INTE IOR•nO

ortho banenitn corrections.

IoMrWo Counter that ordifles the number of iIjN/4* I H(MGON " Ntsit I do I OV10
ortho benzene corrections.

It A•a V3 p.0o-e .
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, ,A, ..... n, "DESCRIPTION 5L _ _ U _ R U YPE vA•A A._ A

I PAIINT Printout options flag (OJK). iTGAP I. ) 1GAP w 1N7E IAINT
K=1 print data library.
X=O do not print data

l Ibrary.
J=O print heading and caoe

number.
J=l do not print heading and

cast number.
J=2 print heading but not case

number.
J=3 print case numbeb but not

heading.

IRA Temporary variable equal to total IAING I(s ) RING W INTE IA0

number of rings Identified thus far.

INC Denotes total number of rings !n /BLK4 /1 321) CHRINM I INTE IRC
maoI ecuieCORCIG I INTE IRCm aI C 1 .FUSION | NTE IC

HFIGON I INTE IAC

LESSEN A INTE INC
PRINTI I IN E IRC

RESETA I INTF INC
RIN4G M INTE IRC
SORNGI I INTE INC
STAND 0 INTE IAC
SYMRNG I INTE IRC

I )rMo Net nunber of ring corrections. /C0RCI G/(. ) CORCIG W INTE IRC190

INCTOT Total number of fused and non-fused /aLK. /1 10323 FUSION 0 INIE IRCIOT

ring sets In molecule.

IRCI Value of IRC entered In subroutine /CHAI NM/(# * CHAINIY I INTE !RCI

LE SSEN.

IRC I:Domouted value for the total number /IFSSEN/(,- t lFSIsN A N NTF IACC

of rings entered Into subroutine
LESSEN.

9RC1 Value of IAC entered In subroutine /RINII #i * RING I INIE IRAC

LESSEN.

I•ROD ) Contains the order the subscrIpts of /A( I J( 20Y1) t UAR I INIE I 0AnD 13

the data In array IDROD would have
If said dala were artranged In
nummeriral or6*er.

ING A Ing Ind Irstor iaiLK I ( 6404 CHAINI I INTE ING

;0 ring(s) not preient Im ýCN M INTE IRSi

M 0rec u ae lAO 
0 INTE Igs

>C rlr9f s ) present In the

'.~~~ SocuI

II ~R 7) 0 ful-.
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FO-KRA•R ATN PAIN.T -SYMBOL SVOBOL PESCRIPTION '7ZOCK toc WJBM U

Contalns ring size In j:1 and group 0it.K3 if II CR9INGS I ITE IING 410, 30)

numbers of ring components In j>1 of CTWO I IfttE tRISO '40,30oC.YCOMR I|IfWE IM 1NO 4 40,$01
ring number I. FIRSYK I 1NTE ERING 1410, 30)

FUSION I ET I Dm499; (40,30)
HE GON I INTE I31NG 1 (#0, 30

'.ESSEP N I UTE EKI NG ('#0, 30
NAINGS I INTE iRINS ('40,30)

OXYATi I INTE EKING (qo0,30)
PRINTI I INTE IRING ('40,30)

"KESTS I INTE ItING (40,30)
RiNG f JUTE IKING (40,30)
SOANG! I INTE KIRG (440,$30)
SVMANG I UNTE EKING ('40,30)

INR Ring number of ring forming part of /FUSION/(s w FUSION w JUTE ERK

ring pair KSUB.

In0S! Counter that specifies the number of /COACIG/(4 * CORCIG W INTE IaNG2
fused carbon-ring correctlnr,..

IqR61 Counter that specifies the number of /CAINGS/(. a tRINGS M UNTE IANGS

fused carbon-ring corrections.

INNGS Counter that specifies the number of /CORCIG(e CORCIG W INTE IRNG3
fused nitrogen-contalning-ring
corrections.

YaNG) Counter that specifies the number of INAINGS/fe NRINGS M INTE IRNG3
fused nitrogen-containing-ring
corrections.

IAA De scr I pt ion not Input /GAUCHE/(* GAUCHE W 1N94e IRK

ISa Number of single bonds in ring K. /CYCORK/(- CYCOAK U INTE ISl

ISO Number of pairs of non-ring brdnch /EQUAL /9. / EQUAL W INTE IS&

atoms found to be equal.

a:s Number of pairn of non-ring branch /CQUALR/(- ) EQUAL! I [%I[ ISA
atoms found to b# equal.

ISBN Number of pairs of non-ring atoms /iELETE/(. * DELETE M INTE Il E
forming part of a pair of Ilgands
bonded to two separate rings and
which have been found to be equal.

ISBi Number of pairs of non-rIng atoma /EUUALP/'. # E[QUALM W 1I4E IS1F
forming part of a pair of ilgands
bonded to too separate rings and
"which have beon foiund to be equal.

Isla Number of pairs of ring atoms found /IQUAtL/(. - ECUALK 66 INE 3944K
to be squal.

IslK EquIvalent to Ihteger function /TgAP /99 9 lOAF W INTlE ISER

SEARCH.

if APR 1) 0.01f-6
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•[r ( ) Oenot.s the locations In the /SLK3 /( 3253) LESSEN A INTE ISET 130)
reference ring where the ring atoms
are identical to atoms In those test
rings that are estimated to be
completely contained In the
reference ring.

ISETA ( I ) Denotes the Iocitlons In the 16L 3 (3453) LESSEN N INTE ISETI I('0)

reference ring where the ring atoms
are Identical to atoms in those test
rings that are estimated to be

partially contained In tho reference
ring.

Isu$ Number of entries In array ICN. /IBL5 i( 36?) STAND R INTE iSue

ISUR Number of atoms bonded to a ISORNG I(P ) SORNGI W INTE ISUR

particular ring mhlch are also ring
atoms.

IT Location In data arrays containing /TG4P /1. TGAP I INTE IT
thermochemical data for group k.

ITAGI Transfer flag. /CIS IS . ) CIS W IPNTE ITAGI

ITAG2 Transfer flag. /CIS /n CIS W INTE ITAGZ

ImEM Variable used for to-porary storage. /SCAN /l. ) SCAN W INTE ITER

I TEMP Variable used for temporary storage /NEWKC P(. NEWKC W INTE ITEMP

In exchan3e of location operation.

$TEST Number of CO groups In ring adjacent OxvAT,/(*- ) 0XYATM 0 INTE ITEST

to ring atom LOCX.

ITEST Flag set to one If non-ring ligands /SQRuGI/- SOP~rTI u lNTE ITFST

are bonded to the ring. Otherwise
equal to zero.

IiiSrZ Specifies the numnber of CO atoms /CYCoPV/(* ) LVCORR J IJ ITESTIr
adjacent to a designated ring atom.

mTZ Flag: :0 no ring present In iSTANO /i. STANDO V INTE ITZmolecule.

=l ring present In
molecule.

IT APA 1) O.ol-)1
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SYMOOL sYMsB DES CRI PT 1 0 N VA om

II I j k) Contains structural data for core /BLKI It II)I ASYMC II PITE IV 4100,5,6)

atom I at j=l and fo r Ilganda at C"AIMI INTE I (I00,9,6)cis I INTE I X 100,9,6)

j=2 to j=5. Contents of column It CISCOA I INTE I1 (100,5,61
k=1 chemical symbol of component, COACIS IN I X 1100,9,6)

k=Z row coordinatz of species (from CTW0 INTE V 100,5,6)
CYCONA I INTE I k 4100,5,6)

Input structural grid), ks3 column OELTAI I [NTE IS 1 100,5,4)
coordinate, j=l and k=' group number OEL1AZ I INTE IX (100,5,4)

of parent core atom, j not I and k=4 DQTEAL I IMTE IX 1 100,5,6)EQUAL IINTE 13 (100.5,4)

direction of 1lgand bond, j=5 bond EOUALA INTE IS (100,5,6)
type and j=& group number of core EXTROT I INTE IX 100,5,6)F INO Mq INTE I 1 100•,9,6)
atom. GAUCHE I INTE IX 1100,5,4)

HENGON 1 INTE IN 1 100,95,)
INTROT I ]NYE I 1 100,5,6)
LINEAR I INTE Is 1(00,5,6)
NRINGS I INT[ IS (100,5,61
OYwVTA I INTE IN (100,5,6)
PRINTI I INTE IN (I00,5,6)
SCAN M INTE IX 100,5,6)
$CANBO I INT[ I 4100, 6,5)
SCANCH I INTE IX (100,5,41
SHIFT Mt INTl IX (100,9,5)
SOANGI I INTE IX (100,5,5)
STAN!P n INTE I1 (100,5,15
SYMPRNG I INTE IN 4100,5,4)
SV9TRY I INTE IX 100,5,6)

IZ Location j In NBC( l,j] of uppermost /CHAINM/(. ) CHAINN I INTE I z
branch atom In previous chain.

Ii Location j In NBC(I,j) of uppermost iNEUCOL/(* rNEUCOL 0 IPTf II

branch atom in netw or- previous
chain.

II Number of chain elements from the /CHANGEote CHANGE W I V Ii

start of the chain up to but
excluding the branch atom.

Is Storage flag for ligand bonded tu /115 /' cis I INTE II

atem KI.
=-I Ilgand Is ,ot stored and

used In the cis test.
=0 I11jand Is Ptored and used

In the cIv test.

=I 119and Ic itored and used
in the ciP ttst ,,it II Is
rtset to -I.

is Storage flag for KI llgands used In II SC0oo( -I CISCO I INWT I

subrot Ine CIS,

us Bond type flag of first central test G,(AUCH,'. * GAUCS W INTl II
core atom.

II Lower i mit of location In ORDSUM /S(AR(CMII ) SFAACH w INTi II

used In the calculation,

I1 Storais flag for KI 19gands used In /SoftpfIit. # SOANGi w INTI II

subroutine CIS.

I' At" 1) 0,0-36



$onJOL n.5. DESCRIPTION 0SLUCXF ,, a

II Number of chain elements one /CMANGE,(- ) CHANGE W INTE II
location above the branch atom to
tho end of the chain. (upper
residual).

ii Storage flag for Ilgand bonded to /CIS /(e ) C I ItNTE 12
atom K2. Ccnditions are the some as
for flag II.

II Storage flag for K2 1lgands used In /CISCOA/ 4 CISCOn a ItETE It

subroutine CIS.

1i Bond type flag of second central /GAUCHE/. ) GAUCHE W INTE I

test core atom.

Ii Upper limit of location It, ORDSUM /.SAACH/(- ) SPARCH W INTE 12

used In the calculation.

Ii Storage flag for K2 Ilgands used In 0 RNGII(e I SORNGI W INTE 12

subroutine CIS.

Loop counter and subscript. /CHAIMi1(* ) CHAINM W INTE J

j Loop cowý Pr and subscript. irHVJG(I/(. - CHANGE W 1NTE J

J Loop ýounter and subIcr I pt . /CorcIý., CORCIG i INIE J

)Loop counter and subscript. /clwO / two w INTE J

J Loop counter and subscript. /tVCOAA/*. CYCORM w INTlE j

J Loop r-),nter and subscript. /kQUAL 1(4 EQUAL W INTC J

Ioo•p counter 7nd subscript. /EQALA/1 E OUAkA N INTE J

J Loop cour.ter and subscr ipt . ,fZXRoti(- I IRO? w WIIE J

J toop rounter and %ubscrip. p+l3¥/E. FPIRSTR w iNE J

J oup counter and subscript. iFU2ONI . fUSION w INWlE J

J Loop counter and subscript. /,tNOGON/WI- HE IGON w INIt j

Loop counter and subscript. 11OFTN /I- IO[NV W INTE J

Loop counter and subscript. iS;IN/So LIS5 N w INTE j

it arm 13 .01-.3
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FORTRANg PIATN 5Q
SVI460L svpIat. uE.SCnRIP uI O IC ,o

J Loop counter sne subocript. /MULTI /4- MULTI 4 INTI J

J Loop counter and subscript. iNEWCOL/fl NEWCOL Vi WNEC. J

J Loop counter and subscript. INEWKC I(- NEWKC Id IN'E J

. Loop counter and subscript. INRNNGS/I( I NRINGS Wi INTI J

J Loop counter and subscript. /NUMBER/(I ) NUMBER Id INTIE J

J Loop counter and subscript. /OROER It* ) OROER W INTC J

J Loop counter and subscript. /PPINTI/(o I PRINTI W ,NTE J

J Loop counter and subscript /Rming /( RING W IMYE J

.5 Loop counter and subscript. /SAME I(. SAnE W4 INTIE J

J Loop counter and subscript. /SCAN If* SCAN W INTE J

J Loop counter and subscript. /SCAIJi /( * SCANDR W INTlE J

J Loop counter and subscript. /SCANCH/(a SCANCH Wi INTE .J

J Loop counter and subscript. /SETUP /I1 SETUP w INIE j

J Loop counter and subscript. "SHIFT /(o SHIFT h INWTE J

J Loop counter and subs irIpt ,/S #GI'(, o I SORNGI hi INTE J

J Loop counter and subscript. ISTND I(- STANO W INTlE J

Loop countur and subscript. ISUMAlm/(* 1 SUMATM hi INTE J

J Loop counter and subscript. fS-1nNr'/(* SYMANS h INw l J1

J Loop counter and subsvr lotr ISVTrev/I* SYMIRY w INTl j

J Loop counter end subscript. ITG*P /Ir 1 IGOP A INti J

17 APR 1? 0.01-36

155



F, A AA, M INV ,r

O.ioL smAHoL DESCRIPTION -' -½6 SA9iqPE - a-•' f l."

J& Loop counter and subscript. tSTANO If* ? STAND W INTE S1

JIONO (I) Cont.ins ring core atom to which /8183 /4 3701 ) HEXGON M INTE JSONO 4 00)

heavy Ilgand Is bonded.

Jin Counter designating the IoLatlon In ,'183 /( 330Z) ASVNC I INVE JSfiR (100)
array LIGAND iwhere the composition SCXTOT In ITE J: 43000)

5 ANOR RIN' J0il 1 lOS0
data of a particular ligand of core SCANCH R tNUE i nn 100o?
atom I are stored. SyMrRv A INTE JOR (D00)

JC Counter limit and subscript. /MtULTI /to ) MULTI W INTE JC

JC Identification number of group whose /SHIFT /(V ) SHIFT I INTE JC
;Igand data storage position Is to
be altered.

Sc Group number of core atom bonded to /STAND /46 ) STAND W INTE JC
core atom KC .hose ligands are
Identified and classified in the
scan operatlin.

JDIF Number of residual ring atoms which /RESETA/(. ) RESETA W INTE JOIF
are to he added to all the chains.

JOL Counter denoting number of -test /LESSFUN/(t ) I.ESSEN W INYE JOL

rings partially contained In
reference ring.

JSON. Ci) Location I Is set equal to 1 If the /RI.83 /i 3502) DELETF 0 INTE JSONIE (1O0)
ring atom of group number I has Leen EQUALA ' INTE JOONE (00 )

tested. Otherrlseo it equals 0.

JOONE (!) Aromatic ring flag /8tK3 / 5801) HEIGON M *NTE JDONE (40)
-0 ring I is a ben. ne or

pyrldlne-type ring forming
part of a fused ring set.

joOnE CI) Identities ring Ilgands which have /BLK8 4 i 2823) SYmRNG N INTE JSONE (120)
(I) or have not (0) been checked
against other Ilgands for
similarity.

1Ot Counter denotIno numbe# of test /IfSSrN/(. ESSEN W ITE JOT
rings completely contalned In
reference ring.

Jn; Temporary storage variable. #reC0C A/(* ) CVCORC W INTE SO)

jot Dlsplacement betteen the first and oxvYTM/( O) YATN 1h U INTE JOI
second CO groups In ring K.

.9O3 Temporary storag'• variable. ,CYCOAr/• * CYCORA W INTE JOt

jot Displacement between atom LOCX and IOXVATM/(s OIYAIN W JUTW JO!
the first CO group In ring K.

It APR Y3 0.0F'3I



SYS O SPOL DESCRIPTION -P' T N

UppeaI I A~lt fot bond termlniatiot /hSSiGf N/( I ASSIGN 0 INIF iF

loop In sbfýbrutlne BON3.

Upper lImIf for bond terminttIon 01o4 l(# I BOND I IN.. JIF
loop.

JF Upper I 1m t of loop counter, /Ctt IiNM/(I. C0A INA W IPWT( JF

JF Upper I mIlt of loop couoti r. ICl41iEtI( I CHANGE W INTE JF

Jf UpOi•r I Iel t of ' nap counter. ICORCIG/IE CORCIG W INTE JF

JF Upper ImIt of 0oop :ounter. /CIWO /to I CTWO W INTE JF

if Upper I :mlt of bond terndniltion loop /i|o /t. I FINO I WNTE iF
of tnd;,xed atom number 1 I lgand.

SF Upper I Iml t of loop counter. /FJSIOPJ/:* FUSION W I TZT JF

iF Upper lIMIt of Ioop 1,oujnter ',, YGCN/(q HEI GON W INTE .if

iF Upper lImIt for bond tereinttlon •I OI ,T /I. I DE'NT I JNTE iý
loop In subrcutlne BOND.

if Upper I I mlI , f I oop counter. I LSSES' U 'INtI Jr

JF Upper- imIt of loop countor, /N(IK(C /I. I rtJEW C w IA'I JE

JF Upper ImIt of bond terminatI an ,UMBS"R/,. - %eJMrF I INTE .v
loop.

JF U1: per I I .lt of loop counter. !0onOE '4. * OPOEM w IN1E (if

iF Upper la i rt fort bon(I ttk. 1 Iin• u•: n /'CAN Mt- SCAN I NIL jr
I OOF

JF Upper I I It o( loop counter. /iý04piriZ 50PNGI U INTE Jf

if 'pper limit of cy . It counter. ST ANQ S •, hAND' w INIF Jý

JFF Upper I IAI t of I-ond t.-rmI nat on Ir., p iNlJv"'EA . 'mnt• 0 iE AJ r
for lig9nd one.

II Lo ," I ;mlt of 'onnd te-m r,#tIo-N Inop tASS;0•5,•/to P .5S=N 0 INT l I
In tubroutnt i * [ONO.

Ji Lowe,- I l t of boý,d termli,stlon iB0,.0 ut! ONtO 1 IP,1* I1
loop,

M.O 7



sy lt SYMBOL D ESc R :PT1ION 6c 561 -U Ivi-

JI Lower I I imt of loop counter. /crTo i/4 1 CrWc W INTE JI

,Jl Lc er limit of bond termination loop /FINO /It ) FIND I INIE )I

nf Indeced aton number I il3ando

ii Lower IimIt of bond terminatloe loop IL3E0N iT. TOENT I INTE )I

Io subroutine BOND.

Low•r limit of bond termination /N1,BF,4/(. NUMBEn I INF .J

Sloop.
JI Louer I Imit of bond termination oSCAN / )SCAN I INTE JZ

loop.

i Lower I mit of bond termination Ioop /GuVOLA 1, ý:urBER 0 INYE JIl
frr I 1gand one.

JJ Loop co ýnteir. IBN8 I0 BONO 0 INTE JJ

JA RIn 9 1catlon par a to nItrogen ato,. ICCOR•t/(- CYrOtA W INTE JJ

VaJr I ahl e tu ne6 +or terpirary storage. /flITi-1F/(* DITHE( U INrE JJ

J) Loop counter. /TOtjtL I[.. EUAL W INTE JJ

J. Loop counter and subscript. /ýUli Uri/t( FUSION U INTE jj

jJ RIng number. /HE GON/(t H I FAON W INIF JJ

JJ IdentI f rat Ion number of test ring /tl1- N/S t oF -A r!t[E JJ

Counteir ultim•atel"y equal to NOBR /I'. , /t.o 5T o y AND l JJ

Jo RIn,; nk, be' or non-r ing I ll and /HF X6oN/t. - I H IfION W• INit Jx
t I .ihi Identifier.

j 0Jjribor of entri )? In array J1OND. , W0fi/t. Hf %f,OUo W INTF Jolt

CI) Con tal tit sub Nrriptit of INING data /01 X) /I 'JOS3 ti S, If I INIF P AP
•rr;anq!vd In or:,r'r of Incretsing rnIri

A.IT FqurI t o dt1 31t K o f IPRINT (OJK). 1tI Wt INIFP w jt eftloo

I I Cjo) Cntt Iits IncotpntabIlIty factors and It It 13i1 kFS•[N r INIl JACl fq%0,aI

rIng niitho.rt of JR ING d'.ta
p ir tlll r, tn o t0 o t r Inj; that tre

pirt I ally ro,•t.ined In the roorenciL

r In9, 1

itk ~



F ONRI AN MqATH our..... IT• ' N1l Q. '•0SYMBOL SYMBOL D E S C R ! PT ON a, r, - 5 1 aU '•4 ,UI •t -%Tx

JNGoF ( F ) Cont.ni the computed differences /OLKS /( 3Io3) LEiSStE n M ITE JR|WI H40)

between the ring size and tho number
of atoms of the test rings that are
also contained in the reference
ring. Referred to as
Incompatibility factor.

JR N1 (I ,j Contains the negative group number /BL3 14 I185) L;SSF'N M INTE JARI NG (0, O3
of te't ring atoms not eontalned In
reftrence ring or 0i,4 ring locations
In the rifereroce ring where the test
ring atoms are located. The value
is stored In location j which
corresponds to the location of the
test ring stop.

iS Lower limit of character search /IDENT I.. ) IDENT U INTE JS
cycle counter.

JSCAN (!) Scan flag /81.3 /(3561) FUSION P INTE JSCAN V4)
=0 ring I has not been

tested.
I: ring I has been tested.

JSr0P I location In arrays JRING( Ij ) and 'LESSEN/(* ) LES,`,EN W INTE JSTOP

NRLOC( I) to .thich ring dain are
shifted when one or more rings sre
d ltcardol.

JSTORE ) LontaIns ring numbers of slx- /BLPK3 /( 6398) NRINGS M IN~I ISTOPEI3)
membcred rings composed of ! carbon
and 2 nitroge;. atams and devoid of
double bonds,
Counter denoting number of atoms of /LESSEN/4 * I tESSEN W INTE JSUA
a particular test ring that are also
preseni In the, reference ring.

J1 IdentIfication number of group to be IDELTA2/E. ) ODELIA I INIE jT

tested for second-order multible.
bond we'ight contributions. If
present, these are added to group
weight ot ',,T.

JUNCT ( C ) Contains group npimbh r of core atom !LK3 /1 1,2031 CAAINM 0 1N!t JUNCT 45,100)
I Igas d I bonded to branch atom j NEWKC M INr , JU4CT d 5*,IOOI

chare j is aiso the group number of
the branch ston.
SubscrIpt for printout legend. /81K¶ / 5 It1 iorlCIG 0 14Nt JW
Setting denotes thether the exteroa' I iseym I IN~ I JW

i1•101 0) IN|E JNI
symmetry number can be computed. IlIASIk 0 1N11 Jil

LINFAR 0 INI[ JW
5 V !',' N 0 INTF SW

i Sbscript. /II FISIA/( f INRS"R W INlI Si

if #,PA TV 0.01-36



Z L-_ . -. - . . . ..- .. - .. .. -- t'* r *.. .:: : : . " r.r-: w r r := 'r • : r r:'•: q:

IOTA AY" 11IOIIA'W A G
SvMrtL 5s5oL DESCRIPTION suOC"-L V a -. l""Y t V, DIN

is Subscript. /LESSEN/(4 LESSEN M XNUT ia

Jx Temporary storagt variabl.e. ORDER M( I M1EA INl. Ji

jv Subscript for printout legend. /BLiS /1 04 E0 CCIS 0 I ETE .v
Setting denotes whether the number :NISvM I INTIE 3v

FIRSTIP 0 INtE JT
of enantlomers and meso compounds %AZCNN o INTE JV
can be computed In total.

it Subscript of one of the two I Iganls /EQUAL / J1 EQUAL W lUTE JI

under comparison.

it Flag which Is activated If character /IDENT 14 ) IO ET W INTE it

symbol Is not found In cycle.

it Location in I1 of data of non-core /SCAN / )• SCAN M INTE J:
I igand.

J Subscript of array KSAMF. ,SETUP /(4 ) SETUP W INTE JI

it Subscript and flag. /SVMNG/( ) SYVMRNG W INTE Ji

iz Subscript of one of the two I Igands IVuUAL / ). EQUAL W INTE .J2

under comparison.

Ji Flag uhich Is activated If character /IOrNY /4. IOENr ii INTE iz
symbol Is found In cycle.

iS ,ubscript. /LESýEN/- ) LESSEN W INTE Ji

J2 Locition In IX of data of core /SCAN /- ) SCAE W INTE Ji

I Igand.

it Subscript of array KSAME. /SEluP a. ) SFTUP W INIF it

*t Subsct ,pt. / sY•RNG/• * I SYP¶hNG W INTE J1

£ Rotw coordinate of indexed core atom. /ASSIGN/(I - ASSIGN I INTL 4

K Loop couter and sutscript, D%,Mc /( - I ASYVC w INIE K

I Loop counter and subscript. /CICCOR/( ri "cON W WrE K

0 Loip counter and subscript. Also irOACIGui, I CYRCI G S INTl W

Id. num-,or 3f ring exitoined In
subroutine CYCORR.

SIdo-ttIfIcit Ion 4,be o-f rIng. iwO #4. - CYOU .e INO•C



- - . . . ..... : • .. , ~. •7 ,, -. . ... 9 .r -. e . .. ..

sYMBOL svYMoL DESCRIPTION P AC.fO, So A U -u,,', ,,6oI

I 1dentificatioa, number of ring. tcYCOPP/Iu CYCONA I INTE K

* Loop counter and subscript. /DELETE/I* ODtET? 0 WNEl K

9 Loop counter and subscript. /ENTSYP•/( 4 ENISYIR W WUTi I

e Loop counter and subscript. /FOUAL /If a QUAL W IWTE £

* Loop couuter and suhscript. /EGUALFk/s g EQUALS W INiF A

K Loop counter and subscript. )EXTROI/(. ) EXTROY W INTE

£ Entry value: row coordinate of /FIND /I* FrIAI M INJ(E K
Indexed aton. Exit value: row
coordinate of core atom.

K Loop counter 4nd subscript. /IFISTP/(I FIRSTS N l4TE 1

£ Loop counter and subscript. /F'1SIOt10 - $ISiON W LNTE K

£ Loop caurter ad subsc.ript.- t"EIflo•01 HI HIJGON W IJNrI &

a Row cacrdinate Qf first ct'aracter of /IOLN1 ) IDENT A lNIE A

symboI.

a Loop ccuniter and sub scr ipt. /JIPT I PIISS1ILP4 OT W I NTE K

a Idtntlficatlon iumber of reference ILESN/(4 f tS WI N I EoIT
ring,

9 LOOp ecunter and subscript. /I. INFPIf * I LNINEAR W IN(l K

9 LooF counter and subscript. /MPAACHNU/E I CAXCxIU W 1l10 FK

I Loop counter and subscript. IMU'LY Oie P411-LLTI W IUTF I

£ Loop coutevr and Yubacr~pt. INFOGS/ I- 0 INUS N W i4t K

* Rom coordintt, of indexed core stom. /NuWEASt. * N4UnS¶ I toYf It

* Ping number of rinq under /oKY1AIA/l. 0YVATA I INT1 4
Inspection.

a Loop couhter ;rd iubsrrIpt, i• so tin$ V/f, 41511h U JNIT I
ring nugfuer.

lil
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FJ (13TA MT ECR I PTION -

,.ogp cou~itrr wnd jubscr lo~t. /MifG /to PAJZ, VJ Me? 9

Loop -ýt~.snter aý'd subski I pt. ýSSM( /tv 0 AE 4 INVE a

~ c0r~F(41~of ~core at~sa In ar-zy /SA SCAN I 14T5 K

ý.c'vp c')uriter and fwbscr pt. e- l Il. , Sk!up' 4 WE1 x

Loop .~c.vnter 4,n subsetipt. /SECRNG6,(' SCIM51I W INTE(1

xRow ~Ird roard~natp ef corr Pt4. /s4AND /I. STANwD M4 YNTE 9

A o np c vntee ard a p~c rIc~t ýýrRNUC'1 " P-AGW1

RLb op counter -.4id sub a'rrpt .SITi ~~R ~Ea

9 ~~Loop rour~ter an~d s~~sa'rlpt . /IfA t .'.4 TG~v w INYC: A

Traknttipr fjaq r~ahl iýh preopnv2 storagqe A - It SCANBR I 1:dli KAFTEM
of the I l~and d,-ýa ;ilre.ad~ dof Ined
a* the start 0~ the otoraic
c:oipoiltani evaluatkiol cycle,

XA5TEC' fran ~er t 1' aq uh I c h jir c ye -ts s ý ýc. tage iY T(V/ )k Y 7.V Y W I NTa I9AFTEM

of t~e i cjTnd dat~a n I re a dy def ined
at tht start of t~i atomic

Oper, ot rs which of the 1:sao en t r all /(I((. .A; JIVJ XAN~E

Sha % nod 4,niatir itpd bcu~d,.

~dentt. I a I9anrds art, ass lgnti~ tho
same Ideent If Ier s K 5 3 I n t4isit ary.
Va Iu c of j ,Y a t thý. be~~Ig I o 1, f tht . ~ NE I ~ dfP

C~f~ o r) oT a In s the r Inq numba'-s of the dýFkt 4,1 SA53 C"0101 0 ijfIf MPgrIJR %0 1
hntene type vi n 9s p r T se ht i n the 1 uI T 4 0

Mo Iec u I a c or NL0MPt11

NP- t , r- I ~h at n, ze c eis wjhether- one I V CIA f C I '.tr UH W NIk tau
or. ýoth I Igand.s In the cis position
vre cirhnn ofn'is uIth B ronnect~vity
..,f tot-r ~nd bonded to only one heavy
ot cm.

9 C ouf)(1 )U-ibr Gfc~t a n ato.' being /(HAik11/ 0 1 CAI'NU W~ JIff KC

precoxiod.



FORTRAIII MarveSC t SYPMSOL D F SC R I P T I O N -V1-f'kr AU-U'- -PE wlao

%C Group number of core atom bonded to /CTwO /it I CTWts * INTE KC

ring atom K|,

M Group number of atoo whose I Igands /EQUALNMl a EQUALK I 'iNTF lt

are being compared.

eC Group number. /FIND Ite FIND I INTE LV

Nc Group number of atom whose i lgands /FIRSTY/(. FIRSIR I INTE KC

are being compared.

KC Group number of I lgand bonded to /GAUCNE/(- GAUCHE W INTWE C

saturated central atom.

RC Loop counter :nd subscript. /IEXGON/0( P EXGON W INTE OC

Mc Group number of atom witose Ilgand Is /i.INEAI/(,* I LINEAR I lNTE KC

to be tested for linearity and
rotationsi symmetry.

SC Test branch atom In chain LX which /NEWCOLRQ ) NEWCOL A INTE MC

may serve as the junction for the
new chain.

IC Group number of chain atom being /NFWLC I(- NLWLC m INlE %C

processed.

MC Group number of ring component. /AESFTI/(,- I RE SETR W INTE •C

Re Group number of core atom under /SAME /(e i * AME I INTE MC

which the data are stored In each uf
the symmetry Identification arrays.

ItC Group number of chain atom curretntly /SUANCH/b- P SCANCH I HIVE KC
being processed by SCANCH.

RC Identification number of core atom tSHIFT I(4 P 5HIrl I 1"tE KC

whose data are to be stored In j=2
of core atom jU!C.
Group number. Also designates ccre /ITANO /1 SIUMNO W INTE KC

atom of grn-wp.

RC Group number of r Ing component. /SY1SPNG/( - SYMANG o IWTE MC

Mc Group number of atom unmdr /SYPlvnTP. * SfvMVY W INTi MC

Inspection.

ECANI Group number of central atom devoid /GiUCHE/( P GAUCHE W INTl A(ANE

vf unsaturated bonds.

9CiEF Group number of atom processed /StANC/(o PSANCH I INIl PCOFF
Immediately prior to stOi KC.

ECIIF Group number of chain atom /SVMTMV/I I SvMlAv w INTL XCIjv
previously processe-. It none, It
Is set to OOO.

SAPA n3 8.00*-3

ilk aI~ U~tU~wi.



O SLiEL D SC RIPTION O r OS 9( CYl'E VAN 0101

ACC Total number of core atoms In /5tKZ f( 32193 ASYMC I lNTE CC
CHAIMA I INTE RCC

moiecular structure. CORCIG I KNTE MCC
C11O I IYE 9CC
EQUAL I IJTE XCC
EQUALA I tNTE (CC
"HEIGON I IVE KCC
INTROT I JUTE CCC
PRINTI I lUTE KCC
SCAN N INTE KCC
SETUP I JNTE KCC
SONNGU I JUNTE KCC
STA1,1) AN JTE :CC
SYMIANG I TE CC

SYMTAY I MlTE KCC
TGAP I INTE xCC

,rA (Ci) onontAIns the group numbers I of each /st1K /4 112S DELETE I iNTE KCCI 4 2,30)

p aIr j of ring atoms, ott from each EQUALI 0 INTE KCCC 42,30)

ring, which have been tested.

ECENE Group number of central atom /GAUCME/( I GAUCHE W JNTE XEUE
containing an unsaturated bcnO.

KCCAuS (j, ) Contairs the group numbers I of the /t613 /i 1St) C ISCOR 0 JNTE KCGAUSI 3,15011
central Ptoms associated with the CORCIG N INTE ICGAU5(S3,1%0)

CRINGS 0 JNTE KCflUSV 3,150)
second-order Interaction J. CTUO C aNTE KCGAUSI3,1i5O)

DITEERE " IUTfE xCGAUSI3,150)
GAUCHE 0 INTE CCGAUS(3,150)
tIEx GOJd 0 1 PITF CCGtttSd 3,1%0)O
AiJNITU l It(,ki EfflA•'j1 3,250)
NAtI NGS 0 1 JNT CCGAUS( 3, t150

C 15 NWRber of cis :nteractions ( I Ir 2 /CsC UA/I- C1SCuA w INJU ACtS

) onibLted by a particular pair of
test core atoms.

o Counter that specrif es whether t Ne /CrI 'OP/t- C'¶C, S JUTE 1 CL

atom one ,vmoied frora the first
"ce.ntral test core jetom Ii a carbon
atom.

KCNICT Group numoer of atom adjacent to fil Tlot t. & AROT ? [NYUE CNEIT
atori KCI.

CUNt I! Gr olip numbter o f atop In, 1ig and to he /t tPNtM~it t !NT Aft I 1"I( CNExy

tetted whlch is bonded to atom KC.

ACULI Gr ro ýj flu mb e r o' branch atom ,tr%/ * $)NR UENCNxl

currý tly be!no processed lxy SCANBA.

Ktil Gr11(r oup uritrher of &at nm toq h e p r ocf-e i md 'JAW:'d>41:I P4 kJC X Cw~ wIS KIT

I nr e diaIe*Iy sfter atom KC.

IttN1 4r( Gro)tvŽ rtm b rr of ntewt atoým down the j',ty IYtPSIhICtT
chain.

S r uiup numb(r f rh aIn a t o c p r #v d I nq ,r>ACNh/t. 0 £*.j0?M S ,Ntt V

It APR )0.l?



SvmiOO. SVNIqOL DESCRIPTION BLOCK LL0Ct. A U VW-

ccvChain atom preceding atom KC. INEWCOL/do NFWCOL Ft 1i01 KCFV

(CCVGroup giumber of chain atom preceding /NFEWNC 040 NEWNC RI INTE (CCC

atom KC.

Ic Group number of parent core atom, /STAND /. STAND W INTE KCCV

nooely, core atom processed
Immediately prior to KC,

Kcn Counter that specifies whether the /CISCOR/(. CISCON W I NTl NCA

atom one removed from the second
central test core atom Is a carbon
atom.

Kcsmine 1'j Group number of Identical I Iganid I /SLKk /1 2073) ASCNIC I I NTE OCSAME16,1OO3
associated with core atom j.$ E(AR I NTE NCSAME( 0, 100)

SAM~EA I INTE KCSAME46'IOOI
SVMRANG I INTE KCSAMEC6,100)
SYRTAV 0 INTE OCSAME1A,1OOI

(CSuJOA Gr ousp number of pseudoasymmetric eCORCIG/i C ONICIG I INTE KCSUDA

atom.

Acs:JDA Group number of pseudoasymmetric tENTSYM/4* ENTSYN I 1INTE XCSUDA

atom.
KCSUOA Group number of p- eudoasymmetr ic /EITflOT/(* EXTROT 0 1 NI" KCSUOR

atom.

1CT Var I fiDie equal to the number of /F USI Oro/(' * FUSION W ]I[T KcVT
atoms In common between ring pair-
K SUB.

KCH Subscript. /C ISCOR/( - CISCOR W INT[ NCI

gcc Varilable used too temporary storage. /NEI4COLt(. NEWCOL W INTE KC%

FISGroup number denotinog the location iSFIUC ST I!ETUP W I Not XCI
In Ihe ai rays inshere the data are to
be stored In subroutine SOME.

%C 9 Group number of ring 6t om. iSYMANC11 SYMANG I INTE PC x

K~OO G ro iso numbtr Inforinat ion I np'jt to /cIwJo /1* O W WET KtI1100 1 3
&sibrou'ine EQUAL.

I I KC or 1000.
I =2 91.

I1CIDoI (I Coa" Ia n- the group nrumiber( s) ( set A) IFQUAI. /to f QUAL I INT[ KC110IC 311
ot the core atorsý a ) wIho-,e I Igands
err to be comparcd structureeise
with those of set 8.

If APR 1) 0.01-36



SýQ "T" DESCRIPTION OLC t7- UHuTP A 1

XCXOOI ( Contains the group number( s )(set A) /SETUP #(' SETUP I It4TE 4CDooIC31

of the core atom(s) whose I igands
are to be compared structurewlse
with those of set 8.

KCIDO) I Contains the group numbers of the ISVMRNGI(* SYMENG W INTE KCX0oo3E)

first three ring components.

KC1OO2 Same as KCXOOI( I). /UM~o /f# CT340 M INTE XcluOt

KCX002 (IContains the group number(s) (set B) /EQUAL (. IEQUAL I INTE KCXOO2(3I

of the core atom(%) whose I Igands
are to be compared structureulse
mith those of set A.

eCIDO0 (j Cor.taIns the group number(s) (set B) /SETUP (. ISETUP I INTE KCX0OZ(3)

of the core atom( s) whose ilgrands
are to be compared structuremise
with those of set A.

KCIOO? fl Contains the group numbers of the /SVM1RNG,3. I SYMRNG W INTE KCXD02(3)

last three ring components.

KvOrdinal number used to Identify the /RLE3 /1 63973 ) QUAL M INTE ECV

non-ring liqand date of a pair of EQUALA M INTE KCV

rings ohtich has been tested for YT 0IE C

synnetry. Aflso nunber of entries In
,arrays f1KT and IqER.

KC3 Gr ouLp nuribor of first carbon atom /01 TCRE/( 01 otrE W INTE ELI

bonded to the oxygen atom.

K3rI Gr oup number of atom contalned I n /EQUAL. k' 3QUAL Wd WNE KCA

array t(CXDOI and whose I igands are
bring compared.

KCc G r oup number o f central atom In /gR~Ot/(. , f113I301 Fd I NYF, KC

I oniy s t chain If chain is odd o- one
of the two cen tralI at o ms I f cha In I s

K Group ntimber of atorp co nt a In rd I n I0,U -3 I SE3U t W INTE XCc

array K(CX00I.

CCIGr ouop nuober under uh Ic h the /,Sv'RNGM . 3SVMRNfl Wd INUF KCI
i ymr~inetr y d a a of the r Ing area

XC I At F I Temporar, storage for orl9iginalI /pAc itIi 38833 E31333T M INTl MCAL T1 4

K!$%1E daita computed f or KC I

A :P Cr ovp nunber of atom. p r e vious 9E' F3 FUlfA i I PO E CIP

parf'nt ) to atom KI,

AciP Croup numaber of atom pr av cus io t hea iQuUAR' Ri I I 0JALA 1 10*11 1CIP

intry ring Atom K1.

ACIPA Cr o uip num~ber c.f a tom p r cv vu I7 oUA tie *fj[A I/ EQUJAI a W I KCIPP

(paront) to atom KIR.



FORTSON PAT" STORAGE
S SYROL DESCRIPTION sLoC1 cOEy !41B1U TYPE VANDIN

Ut. Group number of second carbon atom IOITERE/I. I rITEeF W INTE NCR

bonded to the oxygen atom.

NCR Group number of atom contained In /EQUAL 10o I EOUAL W i4TE LCI
array KCXO02 and whose Il•Ands are
being compared.

Kc2 Group number of atom adjacent to /EXTFIo/(* I EXTAOT W INTE 9'D
atom KC|.

KC2 Group number of atom contained In /SETUP /i* SETUP W INTE KC2
array KCXDO2.

MC2ALY ( ) Temporary storage for origitna /BLM1 1( 3849) EITROT N IATE CZkALT(B)
KCSAME date computed for KCZ.

LCDP Group number of atnu previous /EQUAL 1t. * EQUAL W INTE KCZP

(parent) to atom K2.

KCZP Group nufaber of atom previous to the /EQUAL/(, 0 1QUALS I INTE XC?P
entry ring atom K2.

KCDPE Group number of atom previous /FQU•LAI( I EQUALS W INTE RC2PA

(parent) to atom K92.

WC3 Counter used In the search of 3-ene /CISCO/(* I CiSCO" W INTE Sr)

structures.

S Group number of atom adjacent to /FXT0T/t* I EXTOOT W [NYCE AC

atom KCI.

IO Assigned change In ro, coordinate of iA$SIGN/(. ASSIGN 0 INTE NO

symbol Input arrty.

so Change In row coordinate. /BBOD it. BON1 I INTE 0O

CI Upper limit of loop counter. /DFLET/(- DOLt|IE W INIE SO

AS Change In row coordinate for Indexed / NDO it- I FIND I WNTE
atom number I ligand,

so Change In rop coordinate 1IDF#4T i. IDNT W IWTE gO

Io Change in row coordinate of array /NU00 FRiT. NUMBER I WrE ol0

GRID.

'10 Change In row roordinate for SrAN /It. $(Aft I ItOE An

transformation to NX.

R0 Change In rnm coordinate of I igard /NUM RI/. NIMBEN 0 INIf KOD

0D2 XD value of second character. lOEINI /4 1I IDA W N I SO! Roe

sINE Dtnotes which of the two central 1GAUCHF/o. I 0AUCH[ W INTO MINK

atoms has an unsaturated bomd.

It APO 1) 4.0o-3I
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SFORTRA N MqAT H "AL I NE I
SY3OL SYMOOL DESCRIPTION Ott) ¶ I I t

KEQUAL Counter that specifies the number of #SETuP /it I SETUP W INTE KEQUAL

different atoms which are contained
In equal amounts by too lilgnds.

CF Upper limit of loop counter. /CIS 1(# CIS w WIE 'F

Of Upper limit of loop counter. /COAClO/4, I CORCIG W INTE KF

Upper limit of loop counter that /EQUAL IF( ) EQUAL I INTE KF

controls the selec+lon of the test
ligand from set 5.

KU Subscript corresponding to hlhest /ECUALA/4. EQUALK W INTl Of

value of data In IDXRD.

KU Upper limit of loop counter. /FIRSTR/(. FIRSIR W INTE KF

KF Upper limit of loop counter. /FUSIONI. FUSION W INIE KF

KF Ilippr p o I ImIt ^ lnop counter. .I/INEAR/(. LINEAR W INTt uF

XF Upper limit of counter. /RING /to I RING N INTE KF

KF Upper limit olt loop counter. /SAME 5 ISAME w INTIE Kr

iF Upper limit of locp counter that /SEIuP /( 1SE TUP I INIE SF

controls the selection of the test
I Icjand froo set B.
lF Upper I ImIt of loop counter /S.OHN.I I(; I SONGW W INtIV KF

Dc e crlptlon not I rl put iSYMriil * $410NG w INTE KU

KFGi'iS (I ) Freqrjpinry or nijnher of correct Ions & 1IK3 /t 4301) C I ,(OR 0 uNTIF KFGA,JIt 5011
COvC IG M N I 2 1(tKGAUSI I)(OEof the second-order Interactlon I. (rl•IG 0 INTL KFlAUStIo50)

In CHIrGS, It contains ubicript of " ,: 0 INtI( F AULII1OE

nata arrjy aisoc ated talth ring GAUCHIE T IN - KFGAlSIs 150)
correction.

iFI,ST Group nurber of first atom prorcr sed /% ySwnTRY W INTE KFIlt'Y

in crimposltton cycle.

AILAC FI ij thF;t denotes whether data In ift A0)1/4. tXtRO? W INIT 9ILAS

orrays N TOI At., Irv(,AMl , and NOSAME
were I I I or ,e ranot (I0) transferred
to the temporary storage array).

iftA C Flag that designates the me Ight /H( NGON/i. i HIAGON W INTl KICK

correction for ring stoma.

Ir I ) Containz a:kane C-C gauche /GAIJC$1/T. P (AUCHF c INTl lAT• o 4,1)

correctl -fl .

APA~~~ f I) 23



SYNoL sv5FoL DE SC R I PT ION 0LO koc- NusueI4i HIM7

olo Atom type flag. IoGUCNI/#4 I GAUCHE W INVIT gOo
21 one of the too central

atoms Is a nitrogen atom.

=z2 the two central atoms are
carbon atoms.

NORIO ( I ) Contents of Input card containing /ILK f 3/ 1 1 TGAP P1 INTI NORIO 103 1
structure or label of molecule
shifted ,nd centered for printout
purposes.

U"FAVV Group number of carbon test core iGAUCHE/(b GAUCHE W INTE KK,:AVY

atom bonded to oitygen atom forming
part of ether linkage.

II Lower limit of loop counter. /COFCIG/(- ) CONCiG M iNTW KI

RI Lomer limit of loop counter that /EOUAL /( I EQUAL W INTE 9I

controls the selection of the test
Ilgand from set B.

KI Subscript corresponding to Iowest /EWIALh(" o F0QALK INTW KI

value of data In IDXRD.

SI Lower I ImIt of loop counter. /HEXGON/f- * HEXGON W INTl KI

MI Lower limit of loop counter. /MAXCHN/(. ) NAXCHN W INTE KI

SI Lamer I ImIt of loop counter. /MULTI /(- MULYI W INYE KI

NI Location In array SUM corresponding /iE~ACH/4- SEARCH M INTE SI
to location I in ORDSUM.

II Lamer limit of loop counter that /SETUP /I* 1 SETUP W WNlE II
controls the selection of the test
Ilgand from set B.

I. Description not Input ISVmANG/tv %'(4fRNG W INTE AI

INT( I ) Contatins the group number of atoms /SL5t /( 37•1I ESTROT 0 INTO NINT 41001

chose Internal rotational symmetry INTROT I INTE SINT (1001

Is Include6 In the e*ternal
rotationel symmetry of the molecule.

NJ Contains the location of the ring /6LK-4 /I( 26i SvMRNG M INTI UJ (OO)
atow bonded to the non-ring atom I.

J ) Contains I.d. numbers of the tc /Ibt,14 /1 '50s CRINC.S M INTI KJ IP
rings In the fused ring set.

NJ (roup number of ring component. CvCOSA, *(- CvCO0A N Ifti K)

I? APR 13 6,0Ol36
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SyMoBL sVMBoL DESCRIPTION BLO m o •- IYV 1R

-L Counter of ring test cycle. Also 'CHAINM•/I CHAINM hINTE KK

denotes location In chain LX that
contains the first atom of the ring.

LV Loop counter and subscript. /CIS /(6 cis W INPTE 9L

K9 Temporary storage variabi . /CORCIGI/( P CORCIG W INTE KK

KK Loop counter and subscript. ICAINGS/I( 1 CRINGS .4 INTE KK

KK Test standard for the locations of /CYCONR/(- CVCOeA h ýNTE 99
the double bonds in ring K.

NK Subscript of array KCCR. /OFLETE/I* DELETE Wi NaTE LX

No Loop counter. /EGUAL 1(6 FQUAL W INTl KL

K9 Loop count ,r and subscript. /FUSION/( 0 FtSION Wi INTE 9L

KL Loop counter and subscript. HF XfON;(I 9ENGON iU INTE NIC

EL Subscript. /L.FSSEN/( . P LFSEN h INTE EK

KK Loop counter and subscript. /NR INGS/(. NRINGS Wi ]NTE KK

KL Location j In NBC( i,j ) viutere flrst /RING /(- RING A INTE KK

atom of rln; Is located. Also used
As a deletloto flag If ide-tical
chain formations have been defined.

WK transfer flag. /S1VPRNG/(' P SYMANG Wi INTE KL

KL Number of heevy atoms bonded to the /GAUCHMI/(. GAUCHE Wi INTE KS.

first central trst core atom K) that
are capable of evh•iltlng a gauche
Interaction.

XLN Counter that spec:I I li whether two /CISCOR/4( LISCOR W INTE KLH

liqands cis to each other are both
hydroqen ato*s.

NM loop countIr and subsc,!ript. /DELPAI'(- DFLIAP W INTE KA

KA Loop counter uno s bh cript. #IELTA2/( ) OELYAZ hi INIE IýM

LA Group number of atom bonded to ring iSYMANG,4. P SYMANGI U INVL LA

atom KC.

IT APR T3 0.02-34



FORTRAN MATW SESCRPTIO -ýIIROU- INC USAGE~"iy
SYMOOL SYMOULDEC ITO _Q(_ W I7311UIPVA-R

~M*U Number of care aitom zons~ituents of ImAgCm"IN/ WACl INTE MMAX

10r.gest chain,
KNEZ () Co *kains ring numbers of pyridinv- /1111.9 /1 3916) CYCOAR (I f10i1 KNIENl~flOt

type ring structures. EIUVIINTE XNSENZf~q2)

WMAT ~ ,) Cont~ilns mitane c-n correctirnis. /GAUCHE/I. ) GAUCI1E C I#WT, XHMAI (1,;)

ENoo Number of charac tars In m~ul ti-word /MULl`I 1(w MULTI I INTE KNO

Inputc symbol.

NTj) Contsins the locations I In array /5L9 I /1 1625) 1OUAL A INTE KN! i ., ,991

IOX where the group number!. of the FOUALr 0 INTF KNT !'a,99)1

tvst iigs~ids associated with the
branch ovir j are found.

UNT C ) Coritai ns the I ocatinns I In array /Bt.EI /1 1060.1) [QUALM 9 INIE 5 V (2,301
IDXR ohere thne qroup livmbers of +he
test ligands aslociated with the.
ring pair j -.ra found.

MOMII ) Contains tie ring number (1I) of the IOLN3 /1 5962) CA I . 4TE KMO .,

r Ing9 romponent In fused ring sat t'IONI. NTE KO a, 100)

NANG INWE 1'0

K )1"SION Cij, Mul i *itorage array /BLK) 1*( 26) rUSION 'SINTL K OMON( 40,0, 10

ring njmbers of 'fused ri;,g
pair I in fused ling set

j-3  number of atomi kohich ring
pair hall In common,

j>3 group numoer3 of thqsti
at omsI.

Kok Number of I igarids bunded to Ce~r* 18/LK3 /1 51001) LIS I INNIF MON 4 )Do
atmI.CISCCM I WEY KmO ( 100)

4IOUALM I 2)411 KOM 4,00)l
(911101 I 'NT( *04 (10"1)
4iAUCHF 1 1%4f( MON ('01Q)
1)4(140 I ýNJ( No"
UNIAR i INTC EON 4 :00)
P442)41 I INTE WON 4 30)
SCAMMA I 2)441 (ON0 1 00)
scAkiCb4 IIZ I U1 NO I IOý)

SO N I )4 I [Ni- Il 00)
StAND t I NT1 ON0 :i 00

son, Connectivity of atom KCI pltus ine T 14 0(l F2?~AO1 W INTI VONF

9 "Aqupper l imiat of loop couhfter . CYCOMRi; * CYCORM W INTI K^ IMAII

IlAP4 1`3 sl.8t-11
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FOAVRANI moil" SCjtekS.IM UtY V"aiMCL VOI DESCRI PT IO Ot.iUf EVA f

POYUpper limit of locr counter. /EQUAL #14 EQUAL W lINlE KQNT

COYUpper I Imtt of loop counter. /EOUALPrI. EGUALA W INTEF %OUT

MOP Number of asymmetric stoma preqent /¶AT'~4NI( o MAICHN .4 INTE MOP

I t a part Icula r chi It:.

VKopSAK Greatest number of asymmetric atoms /MAlCI4NInu ) MAICHN W (NYCCOMA
present Inca partic:ular chain.

K"I Contains the order that the tSLfl ft 3553 ) lESSEN As 1N7E %OPO 4#`
sujbicflpts of the data In NREI' uould
havt If geld datt ware: arranged In
inrreaslnj numeri:at order.

gaKy Grotcp number of oxygen test core /GAUC11E/(- * i GM)3CHE w iNT Pd FE v

atom.

pp Addition or subtraction oper~tion /1OENT 1( DEl.N 14 INYC KFP

KIP Integir equal to ±1. /SUPAMlfl- I SUMA~e I lislE PP

(UR53 GroLpi :nmber oý non-ring 'Iganý $SYMA1NG-n. SYMPNO W IslE KPERM

b-)nd-!d to ring ;itum KC.

XPE3 ConzJ n-, the group numbers of !hbe iac'tI 4?~68 SYMNGH Ms INYC IPEAT 16)
ring comiponents.

ItPPIN Equal to digit i of 1PRIA'1 r 3 JK. IA f I Y~ Gi4P W 151 "-IN

Kit Number of heavy atomts banded to the /bAUCrI0E/(0 I GAtICHE S (STE KR
second re-tral teit corj atom K2

a ,I..abi I 'xhibltidg a
h e I n t rratt I n.

R nsýtri-Ipi of arraey KfRt. /LFSSýNii. I tASSEN i (NYC, RN

pArSON ) Ti- I ar ray app1 It- only to r Ing* ]?I )? i.lit OIG ) 9 POTl F CPCJOA(I O0v
r otnin InIng one nitrogen atom In the HII'oNJ ii ;Slitsuu i tor)0

rIinq ,%truc tu.eo. Locat Ioni =K I amit tX 0 II HNA 0

IVK? c ont a Ins ttie group nrmber at o
the nit.rogen atom which Is adjacent
tr the caorbon atoms X(I a nd K 2 .
L oc a t Ion Ir=K 3, mhere K3 Is tne group
niiiob-r 'Af the rinc atom p-%re to the
nitrogen atom, rontoina -j.

ii otntsfn flags that govern the type 1"Lli 1t sels COACIG I IStE KACMWTI 3003

,)I idontityInq auight correction tn HECIGOS0 )M~tKPAChwUTIIoO
be appflieid to .r Ing atem iHIO NT ANT10

11 Arl F2 C01-16
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YNGOL DESCRIPTION WU L f 06 TVI-0 5W

Kf ( i ) Contlni the ring number of the MIS) /1 '103) Lf,1SEN A IMTE SHIE (40)
rings thmt are not mutually
extcluaileo and hrnce a?-e to be
discorded.

NA1 fling compprison flig. /k0UAL /6. P EQUAL I INV[ 5IINGI
:0 the two ring-contaoinng

IUgands are not equd.
=1 they are equal.

ERIfGI Ring comparisorn flag. /EQJALA/(o P EQUALS 0 INTl R*INGI
=0 the two ring-eontuiring

Ilgands are not elual.
=1 they era equal.

KilINot PreliI&inary ring comparison tests /E0 L/(s ) .QUALH I INTE KNINGZ

f Iag
=0 i'ltlal comp-rison teats

of two rings negative.
,- Initial comparison tests

of two rings po.itive.
W"uINVO Pre I I lt nary ring comparlion tests MFIRSTR/( u FIRS'A 0 INTE KRINGS

0 Initial c'mpurison testf
of two rings nfrative.

-1 Initial cumparison tests
of two rings positive.

.RLIG ( ) Contains I .d . number of ,ion-rorsa• /9% Z F *I ) SVrflRQG N INIE I 6LIG 45)

ilgand of rir.g location I.

Sno. ( I) ndicates whether I Igand I he• (2) /$L04 11 -Zi) S.Y1RNG A INTE St01 64)

or doex not have ( 1 twol' Id
rrtstionai symmetry about piant of
ring.

KAPROP (i,j) Multi-variable array /81.% / 31Z2) C1I PGS I INTE KSPA OP(64,0o

1=1 number of &~xygen atoms In CVCORN m laTEF 94PPOP46,4aP
nieSIR I INTF KRPHOPI&,%o)rIng k. NRINGS I INTt KRpRflP6&,%0)

1=2 ring location of first
oxygen stom.

I =3 ,Aumber of nitrogen atoms
In ring It.

iW$ ring location cf first
ni trogeon atom.

1=5 number of double bonds in
ring k.

1=6 ring location of first
double bend.

s Transfer variabla. /CISCUR'6. CCGR W l01 KN

55 Group nuuoer of ring I Iqand, qlso a /WIUt•J/6e EQUALS W INt 05

aubscript.

us Entry value of 143$. /NJT" tit 55

I? APR is an1-31
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SYMSUL. SYMBOL U OLK L 6 U6i U l( VA 0-

Ss Row coordinate of core atom JC. ýSHIFT i/. ) SMIFT W WNTE KS

KS Identifier stored In array KARO or ,SvYMyG1( ) StFMAWG W IWE KS

variable counter.

jK~A j ) The array location corresponding to ýRLK3 /I S614) EQUAL I IITE KSAME (%,3,2)

I gand I of t ype j In set k Is sat SETUP 0 INTE KSAME 4q,3,2)

equal to one i1 ligand I Is equal to
another Ilgand.

KSAPE Denotes the number of chaIns of /MAXCHNI( ) MAXCHRN W INTE KSAME

maximum le{igth In the molecule.

K ESET (g ) Contains the number of Identkcal 1OL10 /I 631Z) SYlMRPG M INTE KSET 1

ring I gands In set 1.

CI5 (j ) (.ontains the ring numbers of the /'LP.i3 If( 1I) CYCORA 0 1N-1 •ASIE !5'1

slxmembered rings Inth twa or more M GON I INTE KSIX ( 40

double bonds in their structure.
9STORE ( ) Contains Identilicatl o , number- of /%.L93 /( 303) LFSSEN M INTE XSTLRE( I0

rings whlrh have some but not all of
tnelr atoms In common with thd
reference 'ing.

KSUS Number of ring pairs. /FU ION/I( ) FUSION W INTE XSUb

asue Total number of I Igands ot r /';.ANB #/( ) SCANMR W INTE K.'Su

parkilcilra atom processed to this

_• uStorage location in array LIGAND for /SVYTvRY1 - I SYRcI VY W INT[ XSUS
the composition data of a parilcular
I igand.

IStin Transfer varlable, /CISCOR/I - CP;UOR U INTE ASUM

XSum Yot.il number of second order /10FCIG/C - ( f'RCIG W INTE KSUR

Inter-irti(,ns and r I1g co 'rectIon .

KSUM Sum total of vir loog ring ( I RINGS W I.,TE K[Ugl
propert, 0 .

VSUM Denotes presente of itler~e %tuc~tturt /ofAIl- i IHI.TA U iE ESUM

when equal t, 2.

KSYM cI Contain Inte.'nal rotational symmetry /fit K i1 1301 WITAUt M INTl VSY. EI

of Ilgan J I.

iYVA Otnotes tthether I gand Is (1) or It TWt;C /4- (.IwO INIE KSI"
not (0) linear.

DSYM eno(#z the rotational iymmetri of l iIteh . k (uAt" I INi qSVR

the I Igand.

KsVA Denut., the ratattlonal symmetry of /tIN•i•k.4,/ 3 I .I k 0 INIl VSVR

the II gnd .

SA00 1) C.QU
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SyrOJOL SVMIO V. OC 111I ,P ILM 11

Coscr I ptIpt an not Input /SYRANGM # I SYMNG ; 0114f OSVA

rT Gr3up number of carbon atom adjacent /CvCOAMNi( 1 CvCoNI W INTF KV

to nitrogen atem In eirng K.

£1 Ideitillcation number- of group whose /oai.Tam/i I ELTAI 1 INJT IT

first-order contributions to the

group weight are to be calculated,

%T Identificat i,.on number of group whose /OELTAV/(9 I OiLTAR I INJTE T

second-order multiple-bond welght
contributions are to be celculated.

IT Sobir.rlpt. /0EXGONI(e P NF:GON W IJTE IT

IT Group number. Also used to refer to 1,C. N 04* SCANE I IUTE IT

core atom of group.

KTciCZ (I ) RIng numbers of benzene- and tILKI / P13P 5) CTWO I JUTE grBENZ('.O)

pyridino-type rIngs. HEXGUN M INWE K'BENW('4O)

KTIL Counter that specifies whether /r.C1ScoA/(. ISCOA W WE K161.

ligand bonded to first central core
KI Is a tertiary carbon atom.

XTtLL Flag set equal to I when KTBL is c1$C.0S•/(- CZSCOA W MTE KT•LL
Incremented. Serves to Indicate
when tertiary carbon groups are cis

to each other.

ites Counter that specifies whether /C1$Co0/(- CiScO" W INIF cleD%

I Iqand bcnded to second enrarol core
atom K2 Is a tertiary" carbon atom.,

KTE•P (I Used to di stingu Ish botween 1 ai evd lbtK3 /(t S.63) CYCOUR A IN 1 K1 •rE F 12)
trans ring configurations.

IElYS Ring pai r detection flag. rIQSONI( FJSIC, W INUT V.1ENT
=0 ring pilr was not daterted

by test cycle.
>0 ring pair(e ) detected by

tett cycle.

OTWTNA Counter that sperifles rhetlier tmo .'tSC1tiOR4( A)S OP • •NT[ •,fIR,

groups cis to each other are both
tertiary butyl gjroups., that is,
carbon atoms bonded to four %;eevy

atoms.

Kro"s IDenotes the type vi thp sot~cnd - rdter 11a-t '4,3 C~ 150,41 0 INIM x MAOSI Isoý

lnOR, 1 O INIi IqT GAStl 150WCH i k*i W 0 T r"Oki 51 AJ ý 1501
cTWQ~ 0 !N *: *11, A U S! 50

GAVCfH 04t I $( $1 MAUS4 I 1 a01HIX(014 0 INIf r'A•U l i15O)
RFtINf$ 0 INTI A t l AUS Mi0)

NR Nn SI



FORTAMIN MAT04!At0 
r 

M, 
UA .SYMP'OL S'O. DESCRIPT ION -1 t' v

( i ) Number of atome of type I In i gand. /SK] 3 • 034fI, SC14MMA A INTE 4TOT 45ýSCANCH I INTI l!OT (9P
SYRTP•Y PM I|NTE 0O1T ($I

ATT Number of atom pair entries in array IOELIETf/f' t ME[T{[ A INTf XVKY

KCCR.

ITT Nmibev of atom pair e"tries In array i/EQUALMia ) EQUALR W INTE 1TT

KCCR.

LV Location of data In group JT /OCLTTAZ(2 I rt El.TAZ M INTE CV

associated with ligand KT.

Kv Rov coordinate of current character, /IoENT /6 6 IDOLT W INTE KV

IKVALUT Identification weight of data for /S(AtcH/(, 6 SLA6('6 I INtTE It W*U.E
which a mitch Is sought In group
additivity arrays.

RM Identification number of th* ring- W5v MG/(- S6V6NG W V KW

i Rom coordinate of initial bond SOND /( ) AUNO INId RI
location and of non-bond symbol.

K! Sub~script . /P96i14 FOIJAL W 1I47h iKS

A Rom roordinate of Indexed atom lFIjNO /f. F fIND I INWe KS

number I tiqsne.

Test rom coordinato. /IIFNi /6. 10[T W INI6IE kM

t Vibi t. /LI*N/Iý t'N W IUIF" AI

ML Row coord!nate of fIir t location INUclfYtP * / f.!%BSlR AW INTI K k
along NX .n array GRID.

Group number of previously /%A•I /I, SAF W ITF. KI

Ide,ýtlfiea atom.

A Rom cOoffv 'noat. of fIrs" location /'CAN '6 SCian W INTt AiA

rLin6 I J, In array GRID,

HRow ro , dinat* of IIgand one. /NUM5FA!(- 6 UnBER 0 ITF oil

KRA R~ow roordlnatA of first vtom bonded ,"CAM /C * A CAN I If 1 All

to I Igand.
Li2 Row coordl n&te of ierond c6hrector. /I ofN T I ILEN? W Ik411 Ki

SublCrlpt that dof !not bhO d /CIS /I" C CIS W lhTl LV
d retI on b ai Lin &tom*,, 91 and A2.

IfUAT

I /I



FORTRAN MAIM ECJTO
SYMBOL SYV14OL. VC T Gr

Number of different types of tOuI&t 1 IEQUAL I IN1T rV

Identical atoms in 119land sets A and
D.

NI Number of rings if fused ring set A. /FIRUS•MS( P FIRSIR W INTE Oi

NV Number of rings In a artIcu isr ,/IFu'I O1R/4o 9 1 FUSION W INTl %Y

fused ring set.

xv Nubber of rings In a pavttIrular /MEXGON/(e # NElSON S INTl %V

fused ring set.

NV Number of rings In a particular /NAINGS/4. I NATNCS S INTl KY

fused rlrg set.

MY Subscript that defines the Identity /SETUP t*( ) SETUP W INTE KY

type number of a ltgand the first
time salid Ilgand Is processed.

0Z Group number of core ateom wose cis /CIS /( 6 0 (cis 0S IlC £Z

Ilgands are to be identifld,

(7 Roe coordinate of first location iIOENT it( I ICEN! W INIl 9z

beyond KX,4.X along the radIal
direction.

£153 (j ) Contains locations In ring which /61r% /4 43T11 s SvMnAG M lutE KIriO (1)

have unique I Igands.

Kit I dentt Ifictation number of core atom. icIs I ("IS S IN? Kwit

NI Group number of first central tast /Lis / s* L IS I 1 IE WKI

core atom.

NI Group number of first central teat iCICCR/( - ciSCOA I INTl 01

core atom.

LI Group number of first central test ,Cr;ACi W/4- COACIG U INTl KI

core atom,

I dent f t t I c t n nujmbe r of r I nq one@ ,CA)NGS/( * W TtINr S w INTc LI

C Group number uf ring tompioncnt. /CTwO /f - CTWO W IeIl( AI

01 Gr ojp number of r Ing c o3 ponent. ,CvCORR/(- LYCOAFM W INTE PI

9I Subicript of routine arrýys. sutttlin. 2JELUTI W INTL 01

91 Group numbet of one uf tmo I i agnd6 IICIJAI. it* I tUAL W INTl NI

atoms (urrently nLor co,.pcrIsar.

SI Group number of entry atom Im r'Inqg ,ItUIJAIAI, 2 IOu t.A1 I lE 1 I0
A.

i!' aPN VI 5.0*-SIt

I/?
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r DRI AAll ATHDESCR IPTi ON 1&1 _L 11t ý_

G-roup n•,,ter of entry ntom In ring iFI RST I * F|iKSTiR IAI! II

A.

K. Group number of first centra* test IG t. 0 GAUCHE PI TE CI)

core atom.

i1 Group number of first of two contral /HEIGfN/( - ) WC{GON w NITE 41
core atoms bonded to en ortho
I I gand.

At Group number of atom previous to or /LIANEA91/C @ LINEAR W WNtE KI

parent to the atom tested.

Hi Group number of atom common to 3 /N4INGS/4 * ) NRtINGS s iNTE Al
fused rings.

Mi Location of element In IB whoa, /OROEA - ) ORDOER w INTE Al

wuelght Is to be compared with that
of clement In locution K2.

ri Group number of ring compcrten 4
. /OxVATM/( ( ,XYAT? 44 IW F CS

LI Subscript and counter limit. /AiNG / fINd S W NIE 91

Gl Group numbtr of atom I In Identicsal Y.Amf /i. SAM I IRT4F oI
I Iaond 1.

xi Group number of :!gand core atom StftUP / 1. 1 1fuJP w 2tU PI
bonded to atom KCI.

Ci rroup number of first centrvi test iSU l/(o I SOANGI W Wki KI

core atom.

Elm Group number of oine of two r Ing /fjARI IfULKi 141f 9 1
,�'�f�l c urrently under compari•on.

KIND U' 4 i: i number of atorm In ring branch P014:! Fi . I4 INU KIRU
sot w';•'u the deletion stops.

ii Ordinai nuhmber assigned I igand I for /SAME i• SAME I IN! A4 1
Iden. lf lcation purposis.

MC fcnop number of second centraI test /C:|IS /I (IIS IiWt K*

core atko.

pit Grro tp, ouvmbrr t: cond rPentral test ifCI I:i./I LiSCOR I NIMWE 11

core etom.

PQ Group ujnber of e,'ond central tet /t(•rc,/(,. I r(iIG w INI( Ati core atom.

at IdentIficatilon nrt bpr of rIng two. , I N S,•,4- LtAINGS S P NTE EW

At Group ,iumber of r i ng comp.r, ent - /CYCOA/f( . CYLON a INtl %I

OR Subscript of routine ac r sr S . UCutI Si iNTi ,4V

11 APPe 'S B.3I-;3



FORTRANS MAT" TM•I Suemo0UUl 0 SofSSeoL SVIGoL DESCRIPTION

£2 Group number of one of two ligand 11GUAL I(* ) EQUAL W INTE 92

3toms currently under comparison,

Of Group number of entry atom in ring /EOUALA/(4 ISUALA I INTE Of
bS.

I Group number of entry atom In ring /FIrSTNIfl FIRSTA I INTE NE

B.

£2 Group number of second central test /GAUCHEI(* GAUCHE I INTE OR

core atom.

£2 Group number of second of two /HEXGONU(. 1 ElIGON W INTl 92

control core eiobis bonded to an
ortho ligand.

al Subscript. /LESSEN/q. ) LESSEN M INTE Of

S1, Group number of tve a tom tested. t INEAP/( * ) LINITAR W INTE Of

02 Group noumber of atom commun to 3 /NRINGS/(e ) NRINGS W INrTE O

fuseo rings.

Of L, ocatlon of e me•trt to I, ho~e /ORDER / j# OmflpR w iirE a2

we!qht Is to be compared mith that
of @eItent In locatIon K).
Group ntimber of atow I In Identic l /SAME I~. SAME I INTE K2
1 1 and 2 .

£2 Group rumber of I I gaod core atom /E'TUP fl SETUP w INTE Of

hofded to &to% KC2.

£ Group number of second central t e t IS ,,=NGIi(4 $ORNGI W INTE Of

core atom.

a7i Group number of on* of too r I /~uA1g * R/to IQUAL" w INTO W2fl

atoms currently under coi'parlson.

Storage Ioc t I on ver able for KNTR. f QtAt n/f - QUALK W INTIE 02SI1

O4 irdinal ntdmbe£" a3i9ned II9 nd 2 for ý ,mr i't. 5AME I INTF £22

Identification purpose*.

%1 (Group atom of nItr.rngn r ing atom. N£INrS w fNti £•2

a1 Looor element of array IA used In /Gila/k I•. OAOFR w I41E 9s

o rdear chveX ,

IS Id 0nt IfIC a tI P11 nu~mber of Cor-e %to i/Opmr~lif. SOONG[ w 14111 £

tipper a me e , tof 1 array i1 usad In /OAtim f, TOCIA0 u INTO 9%

oider chetc,

L CoBumn totorv
1 nat* of Ind*mid cerr.tIiIlT

atom,.

if ArmI YT 401V



~ISYMBOL SYBO DESCRIPTION tV or {H*I'T

L Loop counter and subscript. ?C wAIN/( CN wINI w INIs L

L Loop counter and subscript. NCHANGF/ew UiANGGE W I1iTE L

L Loop counter and subscript. /CISCO/4t 1 CISCCO u INTl L

L Loop counter and subscr ipt. /CORCIG/f 1, COOCI6 w INTE L

L Loop counter and subscript. /CYCOnR/(. CYCONR w INTlI L

L Loup counter and subscript. /CArAI ODATAI W INTE L

L Loop counter and subscript /OITFEIE/( DITERE W INTE L

L Loop counter and subscr pt. /EXTROT/(* EXTROT W INTF L

L Entry value: column coordinate of /FINO If. FI NO M INTE L

Indexed atom. Exit value: column
coordinate of core atom.

L L o op counter and subscript. I/FuSION/( * ) FISION U INTE L

L Loop counter and suj scr p"-. /býOAIA/4t- )GAOA•A INW T L

L Loop counter and subscript. /GAUCHE/-. CAUlCHE kf INTl L

L Loop counter and subscript. ,HtICON/(- ) HEiCON U INTE L

L Column coordinate of first character /IINT" ( t(IDENT P INTI L

of symbol .

L Loop cotinter and subscript. /1N0ROI!(10 4 INTRO? w I NVI I.

L Loop coiinter and subscript. FtfIA N.'. I w Iwlf t

L Loop counter and subscript. /AA1AC•!/(o I RA:CHN W 100 1

L loop counter end subscript. /M01 T•I /I. UI LTI W INTl L

L Column coordint cf tndeved core ,NuMeIBF, NUMBER : iNT L
atom.

L Subscript of symbol array (SYMaOL) PA I NT1, 1 I INTI U 101 L

1; APR4 11 S.01-2



0 5V1 S.L DESCRIPTION `-A, L ua U, i

L Loop couAter and subscript. iNESIETttl ) RESETA W INTE L

L Column coardlnatv of co- atom In /SCAN /(* StAN I INTE L
array GRID.

L Loop counter and subscript. /SErUP /co SETUP WI WISE L

L Loop counter and subscript. /SHIFT I(* SHIFT W INTE L

L Loop counter and subscript. /L,•1NGI/.( SOONGI W JiTE L

Column gird coordinate of core atom. /STAAO 1(* STAND W ITI L

L Description not Input /SY.HINI(/ S*YARNS•0 k INTE L.

L Loop counter ind subscript. /SYNTAY/(, SYTIPY W INTE L

L Loop counter and subscript. /ITAP /I I GAP W INTEt

LABEL 4) lollerith symbol for blank. Input Imtus 5 ( ?881 T(;AP F "Tr tLABE (50)

array containing Identification
label for molecule (optional).

L PAssigned change In column :oordinate /ASSIGN,(- )ASIGN O INTE tO
of symbol Input array.

10 Change ;n column .oordlna'ia /BOND B( MONO I INIl tO

L0 Change In row coordinate for Indexed IFIND I(C FIND I INIl LD

atom number I I Igand.

tO Change In column coordinate. 'f NTH /-. IDFN1 T W INTF L0

10 Change In colujmn coordinase of 4rray /N1nBt(A/.( I 4unFIA I INIF L0

GRID.

tD Change In column coordinate /SCAN /I. - SCAN I INV[ Lo

transformatlcn to NX.

tOO Change In column coordinate of NUMYBCIk A Nl,•Y'A 0 INYl 1OD
ilgend one.

LOUt i ) Indicator arrm y th, KJ /Iý20o? 5vmTAV M INI( trinhI uN 00)
I=0 compo~itloA of all I 1gands

of a core atom not yot
tpijnd.

I1= ill compositIons havy been

founPJ,



FORT RAll MIAT4 $TRAf IIROLi

$V3L SYMBsOL DESCRIPTION & -i

L0D1 value of second character. /IOEN? /I. )IOEF4T w INTE (.02

LESSEN Evamilnes the uniqueness of the ring /LESSEN/($ CHOaINM r. LESSEN

structures Identified by the LESSEN I LESSF10
program. Any rings that are equal RI1NG S L ESýSE 4
to other riogs or composed of
smallecr rings are discarded.

LFUpper I Imiat of l oop counter. ?OlTERE/( ) OITERE W INYE 1-F

LFUpper I ImItsIt of loiop counter that /EQUAL ( EQUAL I WNE IF

controls the selection of a tpist
il9and tw. m set A.

IF Upper lImIInIt of l oop counter. /GAUCHE/to GAUCHE W INTE LF

Upper I Im It of Iloop counter. "LESSEN/(. LESSEN WJ INTE Lr

LF Uipper ImfIIIIt of Iloop counter. /NFWCOL/t. ?NrWCOI W WNE 1, 1

pF Upper I Im It c f Ilop rounter. IRE SIFTA/(. RFSEIP W INYE LF

Up p Pr Imi It of ltIoop c. unter . /1JAN0R/(. SCANftN W INTE tF

LFUpper I I m It of l oop counter . /AtfNIH/(e - SCANCH W INTE LF

LF Upper ImI IIIt of I cop r. unter t h at /'IJ TP III AIkIup I INTE LF

control 3 the selection of a test
I igind from set A.

IF UpperI I n It of loo p rounter . I 1U'AW III ORtNGT I W141 IF

1,fLA60a ta flIag 9 it5 1t I2 1 GP A INIE I FI AOG

-O no grouip data are missing
from dat4: '.r -I, ~.
n1 ne or more tj r *otp d &t oa r.a
missing from data ulbrary.

L FLLA at a flIag9 /At 05 /1 &) F'VTVm 0 INITL F1 FAGS

:0 syrnmetry And opt I ra I UA; I WNE I Ft AGS

contributions are
o 0 npu t a b 1 e.

:1 ymmitt y and/or~ optical
rc ont rI hut Io0n
nonot~mpiutoblo and
data for their computation
not Input.

L Subscrript of arr vy PICATKC that !TQIUA1 It f tQUAL W IN11 L11
aisaljri the group nuMber, of a I Iganti
core Atom bonded to atom XC1.

IF RAn is e~ 0ft.)&



FrORlTRAN MAIN PA~nGE 5Up"OTIME $ f
S~LDESCRIPTIONQ

$s 6o L S YMBOL B LOC K Lo d- su br -- T-u - W"- nT

161 Subscript of array PERTKC that SETUP 5l 1 SETUP W INTE Lot
assigns the group number of a Iligend
core atom bonded to atom KCI.

LGo Subscript of array PERTKC that /EQUA*L /I EQUAL W INTf LGS

assigns the group number of a Ilgand
core stop bonded to atom XC2,

LQZ Subscript of array PERTKC that /SETUP lie ) SETUP W luTE Lfi

assigns the group number of a Ilgand
core atom bonded to atom KCZ.

LI Lower limit of loop counter. /0ITERE/(. I OPTERE N IWUE LI

LI6ANO (Ijk Contains atomic composition I of !BLK3 /i )u t ,."bk Mo JUTE i LiAiLaimrUi ',ItOO
SCAU•CH M JUTE LIGANU(5,%,IO0)"Ilgand j of core atom k. SEVUP I INIE LIGAHDO( 5,,41,10
SjYMTPY M INTE LIGAPO( 5, e, 10

LIa Number of elements in array 1A or /OR)ER I(e ) iROER I INTE LIR
I!b.

LIM DIMension of array to be searched. /SEARCH/(1 SFARCH I INTE LIA

LIMIT Chain location occupied by atom at 5rYMTAY/(. SYMTRY W INTE LIMIT

the start of the branch test cycle.

L( ) Indicates whether I Igand I Is (1) or /PLKI I/ 3879) EXT9POT M 1i11E LINE (42
Is not (0) l•Inear.

LINE Denotes the rotational symmetry of /CTWO lie C Two I INTE L I N
the 1Iland.

LINE Denotes whether I I gand Is ( 1 ) or I s /EQUALR -I. E UUAtR I lTE LINE

not (0) lInear.

L Ira Denotes whether I 19and I s ( I) or I s /LINiAA/(. k INLrA 0 INI tL INE.
not (0) linear.

LIM14 Descr iption not Inp ut /YMHNGI(. YM H WVN. I I~NE L INI

LINEAR Fslabl Ishes the linearity and /1.INFAR/( ) CTWDO S LINEAR
fQUA~ft S I INEAftrotational symmetry of a particular FIIMO S LINFt a

igand. I NAN ( l. INE AIM
5YVfNQ S I INEAR

If Upper I bmit of counter KK ,-f ring /CHI'NMI(9) CmAINPm W :NIF iF
tost i 10le.

LL tloop coturt ir end uh tscrlpt. ICORCJGII* - COACIG U lW lI E i.

L L %bticript. /6iAUCME/t P GA I) cHIl W I%Tq LL

IT APC I) SA ot-
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FORTAN ARADESCRIPTION 5p~, tLL~Jj

SMBOLLCK LC Le U YPE VAN 0f

LL Loop counter and subscript. #INfROT/(4 INTROT W INTF LL

LL Loop counter and subscript. /NEWCOL/(- NEWCOL W INTlE LL

oLoop counter and subscript. /RING /4' RING W INTI LL

LL Loop counter and subscript. /SHIFT /4( SHIFT W INTE LL

LL Loop counter and subscript. /SORNGI/(- SOANGI M INTE LL

LL Lower limit of cycle counter. /STAND STAND W INTE LL

LL Subscript. ITGAP /. TGAP W INTE LL

LR Number of atoms or I inks In chain. /CHA!NM/(o CHAIfJM W SNTE LM

LA Lototion j in MBC(U ij) of uppermost /0WCOL/(- NFUJCO4. n INTE LM

element In portion of new chain
defined In sobroutine NEWCOL.

IM Number of atoms In chain LX. /R1NG /(M P, ING I INTE LA

L Number of components of a particular /YMTtY/.- 4 VYMTHY W INIE LI
chain.

LAX Ch in location of atom below atom /SYIITAY/4. ) SYMTRY W INTE LMA

LMM.

LAM Loc At Ion In chain LXX of core atom I5VM1TRyi(. - SymyHV W INTE LNM

under Inspection.

LI Chain location of next atom dotwn the /SYMTRY!(, ) SYMIRY W INTE ILN
chain.

Occ, Contains ring locatloni of CO atoms. /IPLK3 14 3441 i CYCiAR 0 1NIE LOCCJ (304

LOCI* ( ontaions ring loc4tions of nitrogen LKIK / 4 14F CYCORA M INTt TUCN 4304

atoms.

LOCI Ring atomi which may be adjacent to /OrvWAl/o * GxVAIM I INIF LOCI
one or two CO 9rovpa.

tS Loa er limit of loop counter. /SCANhR/4. ) CA4nA U INTE LS

LI Loper limit of loop c ucu ter. /SC.NC41. 4 sNcm w INTE LS

Il APR 13 n.01-16
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FOROrTAN "AT"

SMImOL SVNOL DESCRIPTIONL O L

LI Column coordinate of core atom JC. /SWIOT /6. ) SHIFT M INTO L5

LS Start location In KGRID Into which /TGAP /1# 1 TGAP W INTE LS

column of data from array GRIn is to
be transferred.

Lv Column coordinate of current /IOENT /1. I IDENT W INTE LV
char3cter.

Ls Column coordinate of Initial bond /BOND /I* I MONO IA NTE Lk

location and of non-bond symbol.

LK Computed number of chains In /CNAINN/6. I CHAINA R INTE LX
molecule.

L1 Computed number of chains In /CHN1GE/(* CHANGE I INTE LI
molecule.

U Computed number ol chains In ICORCIGi/(a I CONCI INlTE bl
molecule.

L1 Column coordinatt of Indesed atom /FINO /4w FINO I INTE LU
number ' ligand.

Li Test column coordinate. /IOENT I6 IOENT W INTE LX

LU Subscript. /LESSEN/(* ) LESSEN W INTE LX

LE Computed number of chains In /MAXCHN/6. I MAXCHN I INIE LU
molecule.

LU Conputed number of chalns In /NEWCO)L/(* I NEWCOL R INTE LU

molecule.

LX Column coordinate of fi'rst location /UMBER/. I NUSOER W I NTE LUI

along NX In array GRID.

LU Computed number of chains In /RESETR/6 ) PESETA I INE LI
molecule.

LU Computed number of chains in /RING /fe ) RING I INTE LU
molecule. Refers also to the
particular chain under
Investigation.

LK Column coordinate of first location /SCAN if* ) SCAPI W IlN( LU

along NE In array GRID.

Ls Loop counter and subscript. ISCANIB/I * SCANBON W INTE LU

L1 Loop counter end subscript. /SCANCM,6 I SCANCN W INTE LN

LU Computed number of chains In /SVYNTY/I. 6 SVnTRY I INTE L1
molecule.

I? NON 73 6.01-16
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F O R T R A l l N OT " T r ~ taA , 1o ,u , 0 ' I t ' I'S N WOL DESCRIPTION .... - L I f - .. "

LI Number of chains In molecule. /GAP M(* ) ?GAP I INil LI

tIL Uppermost chain column used In the /CNAINfl '/I ) CHAINrM I NTE LIL
construction of the now chain.

Lft Last computed chain to be used In /NEWCOL/(4 ) NEWCOL I INTE LIL
the calculation.

LEI Column coordinate of l igand one. /NUMt•EA/(- fIBtER 0 INTl LII

LII Number of chain that Identifies rIno /RESETR/1(4 ) RESITR U INTE LEE
K .

Lit Number of chain that contains ring /RING /( ) N146 W INTE LIE
LL.

LAX Column coordinate of first atom /SCAN (e ) SCAN I INTE LEE
bonded to !igand.

LIX Number of the chain under ISYMT4V/(* ) SYYRRY W INTE LSI
inspection.

LIR Column coordinate of second /IOENT ). 1E"NT W INTE LXI
character.

LV Chain number of longest chain IMAXCHN/(. ) MAICHN W INTE LY
computed thus far by routine MAXCHN.

LY Used to denote location of KCPV /tJFuCOL/( ) NEWCOL U INrE LY
elemaent in chain as wall as the new
chain number.

LYP Chain number of longest chain. /MAXCHN/(. ) MAXCHN W INTE LYP

LZ Colui•n coordinate of first location IIOENT /( ) IOENT U INTE I.1

beyond KX,LX along the radial
direction.

LI Group number of core atom bondet /CISCOR/I. ) CISCOR W IIMTE LI
first central atom and cis to L2.

Li Location of data ( subscript of /r:OACIG(n. ) CORCIG U INTE LU
RINJGD) for the ring corrections of
ring K.

LI Location of ring corrertion data /CvCOIRI/( ) CvCOAR 0 INTl Ll
(subscript of RINGO) for ring K.

LE Group number of core atom bonded to ICISCOM/10 ) CISCOM M INTlE L2
second central atom and cis to Ll.

SAnount by which bond direction Is ICI$ /£4 CIS U INTE A

changed.

Loop counter and subscript. /CVCORAE. I CYCORAR U INTl f
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ORTANu MaliS0Ul N
SYNSOL SCnIOt DESCRIPTION aLAR L Sus . ,101 V11 ol"

a Code symbol of Indeoed atom. OFIRD It* FI ND 1 lul1 a

N Subscript of SYMBOL urray used for /uIONT 0i4 1 0100T n l9 f

Identlciptlo" of Input symbol.

N Loop counter and subscrIpt. 1t14Ta0TI/E INTROT U INFE N

N Loop counter and subscript. /L ISss %I*I LESS(W W 1411 N

m Loop counter and subscript. /NAICHN/4a MAISCHION INT1 N

Subscript of program library symbol IMULTI /to PULVI 8 INTE N
that corresponds to Input *ymbol.

N Loop counter and subscript. /OIwAI/te OXTN H INTl N

N Loop counter and subscript. /PNYVIt(e PAINTO w IATE N

N Loop counter and subscript. /PESETNI4f RESETr W INTE R

N Identifies type of ilgand atom. /SCan it SCAN I INTE n

N Loop counter and subscript. /bETUP /(4 SETUF W INTE N

N Counter. iSORNGI/0( * IOANGI U INTl N

N Subscript of array SYMBOL used to ISTAND /1( STAND O I RTC N
Identify a chemical symbol.

N Subscript of array SYMBOL which /SUNATN/(a SUMAIN I INfI N
designates a particular chemical
symbol.

Na (I) Contains location of CO group In /0913 /4 3531) OXYNn m iNTl RNA 1301
ring K.

"NANO (I Aromatic ring flog. BSLOI /( 12S?) coACH 0 INTl MAOO 1001

I1= core atom I is an aromatic GAUCHE I INTl MANO 4100o

benzene-typa r:ng

component.
1=2 core atom I is an aromatic

pyrIdine.type ring
component.

1=0 core atom I is not on
aromatic ring component.

xATE I,j) Contains ring locations (I) of oll IeLsq It 429o) SYvNs N INTE NATli46, 3
Ilgonds belonging to set j of
Identical Iganda.

? 3 0.01-31
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SVnsOL SVNeOL DESCRIPTION -. 1 UIA u f

MOAscriptlon not Input /SVMRNG/40 I SYRANG W 1laTE Ray

RAI Location of last data group /TGAP /4. TGAP U INWE RAR
contained In Bensons tables.

CAIte Finds the longest chain In the ýMAICHN/(S 6 COaCle S MAXCAN!

molecule and prints out the group MARCHN I ANCH1

numbers of the care atom
constituents of the chain. 1f
asymmetric atoms are present, It
also determines if another chain of
the same (maximum) length is present
which contains more asymmetric atoms
then the first maximum chain
detected. If so, this chain becomes
the now maximum chain.

MAID Maximum value of MOIF. iCNANGE/( I CHANGE W INTE RAID

Anal~ Locatlon of branch atom in chain ICHANGE/4e ) CHANGE W NITE MnxlZ
MAXL.

MAIL Chaln nurber corresponding to MAXO. /CHANGE/(* CHANGE W4 INTE MAIIO

MAlT Upper l Imit of loop counter. /SYMRNG/(4 I SYMANG W INTk RA&T

RSc (i) Contains group numbers of core atom /BLKS /I 71 EXIYOT I INTE ABC 450)
constituents of longest chain. MAICHN M INTlE MaC (50)

NIL Left-most location of data In column /TGAP /4. )GAP W INTE ROL

j of array GRID or In array LABEL.

neR Right-most location of data In /TGAP /4- 1 TGAP W INTE mRa
column j of array GRID or In array
LABEL.

I Properties of longest chain. /BLK9 /4 51) EXTROT I INTE MSS (4I)
I--| number of atoms In longest 4AfCHN 0 IP4rE #BS (2)

chain.

1=2 chain number of longest
chain.

RCI (I Contains the ordinal ring n! 'ber ihL 1 /41 1525) EQUAL I INTl MCv 10OO0

(KCY) of the test ring pair to one EQUALA R INTE RCv (100)
of iuhich the non-ring core atom I Is SVCIAV 0 1141 CIv io@

bonded.
nO Total number of entries In artay sLA. /14 5A12 CONCIO R IN10 PC

MDEL. CeINAS M INTl Ro
HENGON Nq INTl no
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S YMBOL SYMBOL D E S C R I P T 1 0 N uL c o . -- o-k- 4 1A D

FIDEL(I) Contains the ring number of the /BL I ( 56131 CORCIG I late MOFL 1'0

rings which form part of an aromatlr CAING$ 0 INVE MOEL (1301
fused ring system and whose rflag NEXG000 0 INTE MO•EL 440 ?

Corrections are not to be used In
the calctqlatton.

Moir Terminal group flag. /CNHINM/. J CHAINM W INTE MOIF
=0 terminal group Is present

In molecule.
=1 terminal group is not

S present.
MOir The difference 12 . I1. /CHANGI/4 ) CHANGE W INTE MOir

Moli Terminal group flag. /RESETA/(. 3 RESETA I ]NTE MOlF
=0 terminal group Is prasent

In molecule.
=1 terminal group Is not

present.
SNumber of rings for which there are /COACIG/(. COACIG 14 INTE ME

no ring corrections.

MEN ( IMj) Multi-varlable array /9LK /1 1025) EOUAL I ffJTE MEN ( ,4o)
1i-,2 EOUALR 0 INTE MER (3,140)

group numbers of entry S vMTAV 0 lilt MEN 13,1,0)

ring atoms In two test
rings.

1=3 number of non-ring I Igands
In two test rings.

MESO Input value for total number of mese /COIG/(* 3 CORCIG I INTE MESO

structures of molecule (optlonal).

AEso Input value for total number of mesa 1ENrSYM/(* ) ENTSYM I INTE meSO

structures of molecule (optional).

MFSO Input value for total number of mesa /TGAP 1 . I TGN d INT3 r MESO
structures of molecule (optional).

MESOC Computed value for the number of /ENrSVS/I. a ENTYMI U;NTE TFES0C

meso structures.

- Upper limit of loop counter. /CNCoAN,•* CtCOA U INTE MF

SNunber of components In reference /LESSEN/o 3 LESSEN u INTE MW
ring.

NV Upper limit of loop counter. /o0XV TM/4. 3I OIYATM u I34 MP

W t pper limit of loop counter. /iAfS(/l. * AMSEN W 3N4 Mir

MP Upper limit of loop counter. /sOnp",I4. 1 SOJNGI W INT3| AF
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V41A c.DESCR IPTION titOAAI Luc556I uTNPl-i LTW$Vn16oL $vYNIOL

rF( I) Designates the weight correction to IBts0 /4 11 el0 .0 K5ON 1 0 INM l MFII 4 10)

be applied to the non-ring core
atoms bonded to the ring.

MFFLAS Flag. If non z-ro, the elements of /SNIFT If. * I SHIFT INTE mFLA6

15 corresponding to JC are reset.
Othermis. they are not.

"•lo2 Number of atoms contained In longest /iAOTf/(* I( E(TR0T W INTE A1O0

chain divided by 2.

0410P Atom posit Ion in longest chain equal /EXTFOT/( ) 0 FXTAVT W INTE "I02P

to M•D2 plus one.

NJ Group number of ring componen*. /CYCORAA /0 1 cyconAR W INTE NJ

NJ Value of counter J. ,IBENT /I* ) IIENT W INTE NJ

MJF Upper I I m I t of loop counter. /CYCrRR/(. CYCORAR W INTE MKJF

mat ( C) ontains group numbers for cia /5143 /( 5606) cIS 0 INTIE MKT I5)
C ISCOR I INTIE P17 % )1igand pairs. It the ligand Is not CVCsRR I INTl MKT e 4)

a core atom, the group number is, of hxIPoY M INTIF 1KI ( 4)
course, 0. I.Igands 1=1 and i=3 are
ris to each other as well as Ilgands
1:2 and I=Q.

rr) Ring scan test indl-a¢ator array. /Big] / S473S) EllUAL I INTE MKT ('40)

I=0 ring I has not been I-: 11,R 0 INTE VOET ,40)

scanned In reverse

direct:on.
I:I yes It has.

Loop counter and subscript. /EUAL /I - t EQUAL W INTE MR

SLoop counter and subscript. #I FSENI4. ) I.f SSIN W INTE An

AN Value of j Indew in IX( l,j,k) whore /SCAN r I - SCAN I I MTE n

the search for the core atom data
cotimences.

PN Value of j Indew In IX( I,jk) where lSTAND /I0 I STAND W INTl MM

the search for the core atom date
commences.

Upper limit of loop counter. /IMSE"tN/ - LESSEN U INTE MW

Number of atom pairs stored In array /CORCIG(l/ - COACIG U INTE RM

MNI X.

NW Number of atom pairs stored In array ISOTVNGIt/I 0 ,0454$I W iN10 MM

MNIX.
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FOST•AI Iqa#_o5uBROUT, IN[ U5ArdLSYN maL tWn0" DESCRIPTION U-oc, AA u U-S-- I I II _ IUI i ii i. p n i- - " a11 Yii __ W

lj) Contains value of NC (j:|) and group ISLK% /I q) STAND A INt MNC 4100,E)
number KC (j-Z) of branch core
atoms. The exteptlon occurs with
core atom one which Is also Included
when it has only two core atom
Ig and a.

AtI (1I Indicator array that specifies /BLKI /4 2e) CCACIG A IWET M Am. 2 to,?00I
whether core atom I has been SOANGI A INT1l M"NI 2,200)
processed.no If 0, yes If 1.

nOLWI (i) Computed weight of each group In /eLKI /i 1o9 OELTAI n INTE MOLYT 4100 P
molecule. OWIrR M I NTE 04OLWT 4 0001"OF AGON A INTI MOLWI 41003

PAINTI I INTE MOLWT 41003
STAND A INTE MOLW 4 100)
TGAP I INTE MOLWT 4100)

NP Number of I igands attached to /FIND i(* I FIND I INT[ MP

Indexed atom,
HP Number of I Igands of Indexed atom /NUnbEA/(- ) NUnSIE n INTF[ NP

computed In subroutine NUMBER.
MP Number of atoms bonded to llgand as /SCAN /4* SCARE I INTE MP

computed In NUMBER.
twos Bond-type flag */HFIGONI/4 I t4IGON W INTE oPOS

=0 ring does rtot have 3
double bonds.

=I ring has 3 double bonds.
NColumn coordinate of IX where data /FINO /t. 1 FIND 0 INTI MA

of newt ligand In group KC are to be
stored.

NA Value of j Indew In JX(Ijk) where /SCAN 14. 3 SCam N INTl NA
t.k• ligand date are stored.

Value of j Index In IX(I,j,k) where /STaNO /q. 3 STAND W IN%; (•A
the Ilgand data are stored.

"Nan Contains number that denotes the /8kK3 /( 58a21 SETuP N INTE MAN 4 1003

Identity type of the core ligand
whose group number equals I.

FAN Subscript I of array MNC( I,j) equal /DL,% /1 33 STAND r, INPTE MAN4
to the number of branch atoms In the
molecaule,.

MAST ( I Contains orainal numbers of /919 /4 421%) SAEn N INTE MAST 4 6
previously Identified Identicall lgands of core atom KC.

MASS (I) Contains ordinal Identification /41.14 It N442 ) QOUAL i INT MASI MA It I

numbers for ligands of atom In set A SETUP N INTWE MASI I)
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$5O SY140L DESCR IPT ION -;iAOc ýý'

"MS (i) Contains chemical symbols subscript %LX3) /It 960) cis 0 INTI Ms tCISC0N I INTl MS Iq•4

codes for cis 1lgand pairs. Ligands IT$OT INTE MS ,44

1:1 and 1=3 are cia to each other as

well as 119ands i-2 and i='.
MS Loop counter and subscript. /IOENM sie 4 IOENT W IN{l NS

MS Subscript of arr ay 15. ISCAN /4* I SCAN W IMT1 Ms

HTEMP Value of MU at start of cycle. /HEXGON14 V HEI GON W INTE "TEMP

MUt.TI Identifies a designatid multi- /MULTI 4s ) IOENT S MULTi

character multi-word input symbol MULII MUP.TI

with the corresponding single woird
Hollerith program library symbol.

MULTI Factor that determines the lower /EOUAL /1* ) EQUAL I INWE MULTI
limlt of a particular loop counter.

MUtTI Factor that determiner the Imer /SETUP /I * SE TUP I INTE MULTI

limit of a particular loop counter.

MUL 12 Factor that determines the Iower /EOUAL /C. * EQUAL I INTE MULTi

limit of a particular loop counter.

MULTI Factor that determlnes the lower /SETUP /4* • SETUP I INTl MULTi

limit of a particular loop counter.

MV(I Ring location of bonds or group IOLK I /1 3165 CYCORR M INTE MVW 12)
niumbers of carbon itoms in either
side of nitrogen atom In unsaturated
nitrogen-containing rings.

M•G( II) Additional Identification number /6Le.2 0 ) STAND I W4r(E mwGT (94

added to original weight of an IrGAP 0 INTE RwGT Ie)
element or radical when present as
the core atom of the group.

MI Subscript of array NBC. /CHANGE/(- 4 CHANGE U IklF MF

AN Subscript that selects data of JDXR /QUALN1/4 I4 fUALA W INTE Ma
to be tested, also subscript of MCY.

pit Subscript. Also group number of /EITROT/(- I FIYMOf U IlrE MI
atom adjacent to atom KCI.

Ms Subscript of arrays NBC and IRING. /ESTR/I1 u INrl P1

ma Subscript. /STANO Ic STAND W INTE Ms

MI InItial value of subscript MZ. /SUMKATM/14 SUMATM U INT MI

As Subscript. /SYMRN011 I SYMANG W INTl MI
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FORTRAN "ATM Vnn ~ ~ oTN ••SYMBOL SYBOL DESCRIPTION 'U,1OPAcLr'sR U., u WE-7~i

nED Subscript of IDX governing the /EQUAL /lI I EQUAL W INTE All
storage of the ilgand data for KI.

npi Subscript of IDX governing the /EOUAL ft* $ EQUAL W INTE nAl
storage of the ligand date for K2.

MY Subscript and temporary storage ICHANGEIC( ) CHANGE W INTE MY

variable.

NY Subscript of array NBC. IRESETRn/( ) RESEIR W INTE NY

NY Number of particular element /SUMATn/(- ) SUATA W INTE NY
contained In species R.

nZ Subscript. IRESETA/4l ) AESETR W INTE MZ

mZ Location In NUMFRQ containing data /SURATR/(* ) SURATN W INTE NZ

for species M.

"nI Indicates whether or not Ilgand I /SANE 1(- ) SANE W INTE NI
has already been found equal to
another llgand.

Nl Subscript. /SYnRNG/(- ) SYMRNG W INTE NI

N! Indicates chether or not Ilgand 2 ISAME /(4 ) SAnE W INTE MZ
has already been found equal to
another Ilgand.

nM Subscript. /SYMRNG/(* ) SYMRNG W INTE M2

N Location where data are stored In /ZIs /(C ) cis W INTE N
arrays MS and IqKT.

N Loop counter and subscript. /CTWO /C. ) CTWO W INTE N

* Loop counter and subscript. /CYCORR/l( ) CYCOAR W INTE N

N Loop counter and subscript. /EQUAL IC( ) EQUAL N INTE N

* Loop counter. /LESSEN/C( ) LESSEN 0 INTE N

N Loop counter and subscript. /MULTI I/( ) MULTI W INTE N

N Loop counter and subscript. /PRINT)I/( ) PRINT) W INTE N

N Loop counter and subscript. /RESETAICe ) RESETA W INTE N

Loop counter and subscript. /SCAN /(a ) SCAN W INT9 N
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SYnMOL sV,,GoL DE SC RI PT I ON -- rbrO- V Ty 6awR

* Loop counter and subscript. ISsTUP /I( I SETUP W I0Tl I

Loop counter and subscript. ISTANO /to I STANO W INTE I

Loop counter and subscript. /SYNANGS/. ) SvYNiG W INTE 4

MAL Number of groups for which there are ITGAP if* ) TGAP C IN1 MAL
no themochemical group adoitivity
values mnd which have been assigned
the thermochemical properties of
another similar group.

WALT Number of atomic constituents that /C.AINMI4( I CHAINR W INTE WALT
form the backbone of the ring.

MALT Number of atomic constituents that /RING #if * RING W INTE MALT
form the backbone of the rIng.

NASYNC Number of asymmetric carbon atoms In /ASVYC I,- ASvmC " INTE NASYVC
molecule.

WASVNC Number of asymmetric carbon atoms In /CORClI,1i. ) (0RCIG I INTE NASYAC
molecule.

NASVPC Number of asymmetric atoms In /ENTSYVRI9 ) EWTSYN I INTE NaSVyC
moleteule.

NASYMC Number of asymmetric carbon atoms In /EITROTt4 ) EWTROT I INTE NASYRC
molecule.

NASYVC Number of asymmetric atoms In IMAICHN/I* ) MAIICHN I INTE NASYMC

molecule.

NIC Elj Contains group number of atom I In /BLKq /4 I) CHAINn M INTE NBC 10,50)
ch-in j. CHANGE M INfI NBC (S0,SO)

M.XCHN I INTE NBC 460,50)
NEbICOL A INTE NBC (6O,5O)
RESETA " INTE NBC 160,5O)
RING I INTE NBC (4O,SO)

SYNTRY I INTl NBC 46O,50)

SmaEc Total number of benzene type rings /BLKI /4 5(10) COACI0 M INTr NIENZ
present In molecule. CvCORM I INTE NBSNSHFIGON I INTrE N~IEN

SYVRNfA I INTt NBINZ

maP Number of branch points (atoms) In OCNAINNII. ) CNAIN•I W INTI NSP
molecule.

Nsp Number of branch points (atoms) In INEWCOLI. ) NEWCOL 0 INTE NIP

molecule.

NSP Number of branch atoms In chain IAXX. /RISITR1(- I PESETA IWWE NIP

"BSpA Number of branch atoms In ring. /RISETRI9 I PERSETA W INTl NIP&

IF APR is 0.01-36

194



sYNaoL SYMeL DESCRIPTION - 1. "C L U C-5A

DaeI,j) Oet pertaining to chain I IL104 /1 3001) CHAINR 0 INle NOS 460,21CNANGE N iNTE Ne$ (&Sol)
j=1 number of atoms In chain. RCHAG A INV[ Not 4t0,1)

N EWCOL IINWE NO$ "N"w

J72 number of branch atoms In NESETA 17NTW NoS ,0
chain. AN' i INTl "1, 31$1,2)

51,VTRV I N•yI •1B$ (0.91

16, (Ij) Location j In chain I (stored In /S9x'9 if 3122) CPAINM 0 INV[l WRI (0,10)
arrayNBC) that contains a branch CMAN"O A INTE Mel 160020)

N1EWCOL A IfNTE $05 b. O
atom, MESETA A INlE NO: :6,o: 2)

"sC I) First section of the program: number iSL92 /4 3J19) C14AINS I INTE NC 4100)
cis I INTE NC (Q00)of Input core atoms bonded to core CISCOM I T NC 41001

atom I excluding that of the parent CORCIG I INfl NC (200)
core atom. At end of first section: CTWO I WN NC 9100)
total number of Input core atoms CAcoRL I INTE W PC 400EQUAL" IJN rE NC 1 00
bonned to core atom I. EXTROT I INTE NC 4100)

GAUCHE I INTE NC (100)
L INEAR I INTE NC 41001
NEWKC I INTE NC 4100)
AESETR I INTE NC 4100)SCAN A INTE NC (100)

SCANOR I INTE NC 4100)
SCANCH I INTE NC (100)
SOAFJGI I INTE NC 14001
STA•DO M INTE NC 49009

SYrMNG I INTE NC 1100)
SYMIRY I INTE NC (1001

"NCF Upper limit of loop counter. /EXTfOT/(- I EXTROT N INTV NCF

NOATn Number of elements used In the /BLKS /( ) PRINTI I INTE NOAIR
formation of the chemical groups. SCAN!: I aNTE NOATA

SCANCH INTr PJoATn
SEfUP I INTE NOATS
SYMnTAY I INT NOA1%
TGAP 0 INTE •DYA?

NOIe Total number of rings which are part IFUSIoN/(1 9 FUSION N INTE NOIF
of the fused ring sats.

NOONW (I) Designates that the l1gand core atom /aLKa /I 3921s) EOUAL N INTE NOONE (100)
I has been processed when I:1.
Otherwise, I1O.

WENAN Input value for total number of /CONCIG/(° 9 cOnCI I INTE NEN1*
enantlomeric configurations of
molecule (optional).

NEWA*1 Input value for total number of /INTSY14 a I9NTSYsI4 IINtlF NENAk
enantlomeric configurations of
molecule (optional),

1N6N16l Input value for totai number of /Irap it* # TGAP W INTl NINAN
enantlomeric configurations of
molecule (optional).
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FORTRAN m"ATsY .D EWOO DESCRIPTION -i-t V 4±+0- OaW-804 we oIL

sesAe •Computed value for the total number /ENJSVY"I- ) ENTSVP W INTF NENANC
of enantloinýs.

Ele• Numbi r of 3-ene structures 'CISCOP14- CISCUR W INTE NENE

associated with pair of central core
atoms.

NEWCOL Defines the Initial constituents o /NEWCOL4( ) CHMAINN 5 NEWCOL
a new chain. The group numbers of NEWCOL I NEWCOL

the previous chain common tu the new
chain are stored In a new row of
array NBC. The related array branch
data for the new chain are stored In
the NBX array.
Finds the next chain atom when the /NEIKc if ) CHAINP S NEWNC
last Identified atom KC of the chain NEWCOL S NEWXC
Is a branch atom. The now chain
atom Is set equal to one of the
unused core atom iIgands of KC and
Is stored In KC. If all thes6
ligands have already been
incorporated In some chain link, the
program riuts from the subroutine
unless the required storage order Is
not present.

NF Upper limit of loop counter N. /LESSFN/4. I LESSEN M INTE NF

Nf Upper I Imit of loop counter. tPAINTI/(* PRIMT3 W INTE NF

Af tipper I I"It of loop counter. /SYMRNG/(* SYMANG W INTE NF

Ni Lower IImit of loop counter. /IQUAL i4. EQUAL W1 INTE Ni

NI Lower a Imit of Ioop counter. /SETUP /4* 1 SETUP W INNTL %I

NJ Bond direction frcm 1ignnd to first t5CAN /4 1 SCAN I INTl NJ
atom bonded to 1lgand which Is not
KT

Mau B•,d direction from core atom to ISCAN /I* I SCAN W INTE NNU
I Igand.

SLoop counter and subscript. /EQUAL /to EQUAL W INTl NMI

No Settings for array MARO. I=benhenv- /HEI3ON/(. I NELSON W INTE Ni0
type ring, 2=pyridine.type rlnj,
0=ne I ther.

NA Subscript of array JORD. /LESSFN,.* I LESSESN W INMT iM

It APo II 6.o1-$t
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DESCRIPTION alo ,c"rO FIT f*- rrw

SValue of j subscript In JX(EC Ijk) /SlANO /t. I STANO W INV[ on
where date riquired for scan
operation %re located.

MMItIZ Number of pyridine-type ring /ILKI /(4 3?9) COanCIt INT NNSENIZ
CVCOIA A INTR E WIENZstructures. GElSON I INTE 1N01E9

NO Number of cards used to Input /SLEl #t I) ASSIGN I INo[ NO
structure of molecule. POUNT I MNT? NOSTAIND INT• 40

TGAP A INTI no

wool Number of branch core atoms present /ILK3 I4t q0t) CHAINN I JNTE NOS1
In molecule. STAND 0 I0NTE NO•B

NOSo ( I ) Counter that denotes which I lgar.d of /01L3 /( 1103) CHAINA 0 INTE NOSNO (1001
the branch atom of group number I ;a NEWCOL 0 INTE: NOANO 4100)
to be added to the chain. NEWKC " INTE NOBA0 (100)

mocam Denotes whether the carbon atom Is /GaUCHE/( ) GAUCHE W ]NTE NOCAN
the first or secmn6 central atom of
the gauche Irteraction structure.

MOCOI Number of entries In array KC..D00. /EQUAL #4. I EQUAL I INTE N0000

0.0001 Number of entries In array KCXD0I. /SETUP #(* ) SETUP I INTE 1O00o

N0000 Number of entries In array KCX002. /EQUAL Ito I [EQLL I INTS NOOZ

NOu02 Number of entries Io array KCXC02. /SETUP #4. ) SETUP I INTE N000Z

NOR Ij) Multi-storage array /5LK3 If 3901) CRINGS I INTE NON (10,10)

i=1 number of ring pairs In IIRSTA INTE NN0 (40,100)
FUSION 0 INT ME (N 10,10)

fused ring set j. HEXO, OW I INTE NMO (10,10)
1=2 total number of atoms NEAINS I INTE NON 1 10,10)

common to any ring pair In
set.

1=3 total number of atons
common to all t'inV pairs
in set.

1>3 groLp number of atoms
compilsing the total in
1=3.

NOOMIb I ) Contents of array. /013 /#4 30I) COCldS N INTE MONOPSBIII)
ILI number of fused ring ClIOGS I INTE NO0OM•IIt)

FIRST" I WRCT NOKOem IIsystems In aolecvle. FUSION 14 INTl NM004 I Il)
I> I lumber of rings In fused HE GON I INTE NOIOUSIII)

rInj system 1-1. NINES I INtl nONOPISIi)
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svM1oL srgsoL DESCRIPTION IL.CO" LOC - a "If, 11-14o v

WoOKSo Function type !COPICIG/4E I COPICIS t INTE NOnESO
=0 no asymmetric atom or mesa

structures present.
=I asymmetric atom present.
=2 mesa structures present.

RoMEs$ Function type /itdTSVM/Nf e E#TSYN I INTI NOMESO
=0 no asymmetric atom or mesa

structures present.
-1 asymmetric atom present.
=2 mesa structures present.

Are being cumpared. Are
being compared.

NOR0SO Function type. /EXTROT/(* E [XTROT 0 INTE NORMSO

=0 no asymmetric atom or mesa
structures present.

=1 asymmetric atom present.
=2 mesa strictures present.

NON*Ao (I) Array In mhlch non-aromatic ring /BLX3 /f 3602) CORCIG 0 INTE NONAIO4(401

units ( I ) are sit equal to I and HEI ON 0 INTl lONAP10)44
aromatic units (1) are set equal to SWINGI I IVTE NONAR10NOT

0.
mONrus Total number of rings In molecule /OLKN /( 6)322) FUSION R INTE NONFUS

which are not part of any fused ring
set.

NONI T Denotes whether the nitrogen atom Is /GAUCHE/(- ) GAUCHE W INIE NONIT

the first or second central atom of
the gauche Interaction structure,

mOPTS Total oumber of erantlomeric ;nd /ENTSVW4I* I ENYSYM W INTE NOPTS
meso forms computed from Input date.

0OPTSC Computed value for the total number /ENTSYR/(* ENTSIM W INTI NOPTSC

of enantlomers and meso structures
present.

01S Number of elements plus radicals /8.11 / 2) IOENT I INTlE NOS
used In the formation of the TGAF 0 INTle POOS

chemical groups.

OSAME ( I,j M Multi-varIable array iLKI It 24 25) IXTROT I INTlE NOSAME14.00,

I=I number of entries In array SAME T INTE NOSAMEII 0,10)
-!F TUP 0 NTE NOSAME( l,100o)

KCSAME for core atom j. SvMRUG I INE ROSNlECIO, 0•
1=2 number of different types

of Identical llgea ds In
set.

1>2 number of each type.
NOSI T(,tal number of t•s-membered rings INLP5) /I Sil1l COaCIB 0 INs[ NOSIl

coittalning tt Iht:t two double CYCORN M INTi NDS01
[.HEIGON I INtT N40SlN.___--bontds.

NOiS" Input value fat lei i *,.e symmetry ICOiCIOI(e I COCIe I INTO 4 OS"
number of mwlecule (opttinsl).

I? APR 13 8.018-3
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FORTRAN "AIN DESC I IT NO U546
symeoL 5WNUOLDEC ITO i 1U uV

Im input value for external symmetry i[ISSVNIE, IEWISVY I iNTe NOSe
number of molecule (optional).

MosM Input value for external eymmetry /TBP /to I TGAIN W IT1 1OSS

number of molecule (optiontl).

Nosoc Computed value for the external /com cIG4. ) Co0CIa G i NE moSm
rotation symmetry number.

mosw Computed value *or the external IUMTSvn4. ) seMen I I"If s€smc
rotation symmetry number.

musMc Computed value for the external IIT•M."Ee ) sEXTOT A INTE NOPIC
rotation symmetry number.

m0Soc Computed value for the external /SVeRNG/t( ) SeMNs 0 INT[ NOSOC
rotation symmetry aumber.

NOVEL ( ) Chemical valence of each element and /C.KI /( 14) STANO I INTe NOVAL (9)
radical. In the group additivity TGAP 0 INTE NOVAL (9)

tables nitrogen always hae a valence
of three.

"N•Ov Number of CO groups found in ring K. IOXYR 41(. o OlVATn f INr[ MOXV

MOeALT (l ) Temporary storage for original /sLKt /1 3895) EXTROT N INTE NOILTY()
NOSAME data computed for KCI.

N02eLr (i ) Temporary storage for original SLqI /1 3903) EcTROT M INTE N0AzLT(S,
NOSAP1E data computed for KC2.

NPSUOA Pse*Jooasymmetric atom flog /COACIG/( I CORCIG I INTE NPSUOA
=0 pseudoasymmetric atom not

prasent.
:1 psaudoasymmetrIc atom

present.
NpsuoA PseudoesymmetrIc atom flag /EP4SYR/- ENTSvM I /NTE NPSUDA

=0 pseudoasymmetric atom not
present.

=1 pseudoasymmetric atom
present.

Mesuo0 Pseudoasymmetrlc atom flag. /[XTAOT/(* EXTRO 0 INTE WPSUOA
:0 pseudoasymmetrlc atom not

present.
=1 pseudobsymmvtric atom

present.
INS ( I) Identifies nitrogen containing iLKi /I 1I312) CORCIG 0 INT0 NRINS 440)

rIngs. Loc.'iun I Is set to I IV cvcoae 0 INTi NAING 49o)
ring I contains nitrogen and to 0 If HEISON I INTE NRING (90)

it does not.
sasOS •,archeN for a particular fused INAI OSNGS 6 conRC1s S MNNINGI
nitrogen-contalnlng-rlng molecule WRING$ I PeNIN$
and applies ring r-rrectlon If
present.

11 AP* 15 6.el-1
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SYOL-VIDESCRIPT!ION at"~i W rH S'4* '
NAL(t (I) The number of the chain that ISLie3 /4 3SO3l LESSEN A INTF NPLOC 14111)

contains ring I Is Stored In MSINA N NUTE NULOC 14*0 ?
locatIon 

I. 

" M l 

_ 

1 

in

TO Bond direction of second character. IENT . I.ONT W 11i0n 10

W11101 Total number of benzene- and I/WO5 it 639) CONCIG 0 INTE NM1I1N
pyrldlne-type rings. NTlO ! I NUl NIsINZNfXGON 14 IN1| M!I&ENZ

NTvITLE Title printout flag /CONCIG/I * CONCh6 W INI?! WTIrLE
=0 title of interaction cats

not yet output.
=1 title hat been output.

NYI LF Title printout flag /PNINTZ/4. ) PAINiFZ 0 INTE NTITLI
=0 title of Interaction date

not yet output.
=1 title has been output.

wTOTe (i,j) Number of Identiral atoms I of a /16.11 /4 3#T$) EITNO! N INTE NTOTALI 3,100)
particular type that are associated I 1ITROT I INTF NTOTAL0,I5, 0)LINEAR I INYE NIOTAL(3,I00)
with core atom j. sAME N INTE NTOVALU3,1001

SETUP 0 INTE NTOTAL4I1,100)
SVIRNG N INE NYOTAL( 3,100)
SYnTIR 0 INUT NTOIAL(3,100)

NIaLT ( ) Temporary storage for original laLKI /P 391)) 1 ITROT N INiE NTIALT(13
NTOTAL data computed for KC1

NTIS (1 Same as data In array NTIALT ewcept /61.91 /4 3911) 11TROT N INTV NTI: (3)
that here the contribution from atom
KC2 Is deleted If present.

NT2ALT (I) Temporary storege for original 0Bid. /1 3914) EX1OT A INTK NTZALTES)
NTOTAL esta computed for KC2.

NrlE (I) Same as data In array NT2ALT except /bL8t /1 3920) ENTROr N INTE NT012 43)
that here the contribution from atom
KCI Is deleted If present.

u Bond direction /ASSIGN/4. I ASSIGN I INTl NUN
I = north
2 = northeast
3 = east
# = southeast

5 south
6 = southwest
T m mest
8 = northwest

NUN Number of ring components. /CYCORN/t. I CYv0NR S INTl NUN

Ita? sa 3 0.0o-36
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S.. .. i iiii i , i slim,,,OIT•A ,vo. DESCRIPTION LW

NUN Entry value: number used to compute /F|No Iic F I tNo INTr "Up
Initial bond scan direction. Esit
value: bond direction from Indexed
atom to l gand core atom.

IOU" Number of atoms which ring pair KSUB ,FUStON4to ) FUSION 14 INTI MUN

has In common.

QuO Bond direction from parent atom to /J0INT /to 3 JIENT A INT0 NUN4
Indexed atom. Sot to -3 Initially
prior to the identification of the
first symbol of the molecule.

WJ Bond direction. /NUM5EAIER ) NUNSEX n STE NUN
Entry value: from parent core
atom to Indeped core *tom.
Computed value: from Indoeed
core atom to parent core atom.

NUN bond direction from parent atom to /SCAN /(' SCAN I INTE NUA

core atom.

URN Initial setting fir the bond /STAND /( ) STAND W INTE NUM
direction variable.

NUN Number ef sets of Identical ulgands /SvMINo/q. ) SVMRNG W INTl NUN
on the ring.

NUMAYN (I) Contains elemental composition of /SLK• It z) i1ENT I ITCTE NUPIATN4S)

molecule. PRINTI I INTE NUMATIOS)
SCANt I I PITE NUVIATMI 5)
SCA:3!I4 I INTE NUI1ATM45)

SCANCH I INTE NUmATNIlS)
SIANG 0 INTE NUMATM4$)

NoUATA (I Contains elemental composition of iSURAInRIo I SUMATM N INTE NUMATRIS)
molecule or ilgand.

MUMVIE This subroutine determines the /NUMBER/(4 3 F1NO S NUMSEn
numbir of ligands (MiP) attached to NUMSBE a NUMSBE

core atom I or the number of ligands SCAN S NUMBER

* I of any core atom whose group
6umber exceeds 1.

NUNC Number of c€rbor atoms In ring /a19) /4 SVTa) CYCOPM M INIF NUnC
backbone.

MUMCP Number of CO *toms In ring backbone. /513 /4 51`191 YCA0RA N INTE NUNCO

NuNe Contains the subscript of array /OLr It II SUMAYT I INTW NUMFIOGl2b
SYMBOL that identifies each element IOla 0 INll NUMFRQNZAJ
li a radical and the number of each
element contained therein. Six
locations per radical. Odd
locations contain 2ubscript, even
locations the number.

NUMN Number of nitrogen atoms In ring itL3# 917•0 CvCONA N I0l NUN
backbone.

IT PAp 13 *,oll-)2
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FOTA "AT" $1 A 11,G *U1OI M USAGE

SV42J, SMoL DESCRIPTION BLOuC u yP wrBnO.,` V' 0

"au Number of oxygen atoms in ring /SLE3 /1 5771) CYCONA M ITE MNuIO
backbone,

MY (j Number of core atoms bonded to atom /SLES /1 |1405 EQUAL I INTE MY ( IGO)
I If I I a ring atom, value Is EQUALS A INTE NV 4100)

reset In subroutine EOUALR to the SYNTAY 0 INTE N 1 10O)

number of non-ring core atoms bonded
to I plus one.

awl jj) Number of ring atoms bonded to ring /LK14 /4 #412) EQUALS N INTE NVkH $OO)
atom I.

lE ( Number of actual core atoms bonded /CLAS /1 5201) DtTERE I INTE NW 41001to care atom 1, this Includes the GAUCHE I INTl NW I toe'

oxygen atom of the CO radical. STAND M IZTF W 9101

NE Redefinition value for bond /CIS /4. ) cis s [NTE NI
direction If limit Is exceeded.

ax Flag that controls the transfer to /CVCORNRI4 ) CYCORR W INTE NI
the various ring correction sections
it subroutine CYCORR.

ax Sum of asymmetric and /ENTSY/M. I ENTSYM W INTE NM
pseudoasymmetrlc atoms.

oil Transfer flag to computation areas IETTROT/4. EXTROT ? INTE NE

for diverse structural types.

mN Bond direction from indexed atom to /FIND /(4 1 FINO I INTE NE
number I (core) ligand.

ax Current test bond direction. /IOEMT /4. IDET W INTE NE

"Ix Bond direction from core atom. /NUMBER/(.* NUMBER W INTE NR

No Bord direction from core atom to /SCAN /4. SCAN W INTS ON
test location.

axi Bond direction from Indexed core /NUMBFR 0e NUMBER 0 INTE Nil
atom to ligand one.

MIs Number of entries In array JSTORE. /NRINGS/.. NAINtS V INTl Ni)

MY Value outside rpnge of bond /cis 14 * cis S INTl NY
direction.

NM Bond direction from number I (core) /FIND /I* I FIND W INTl NI
Ilgend to indoxed atom.

NE Initial test bond direction. #IOENT ie* IOINI INTl NI

Ni Bond direction from core atom to ISCAN /t* I SCAN w IWEl Ni
parent atom. Inverse of NUN.

IF 010 1 ) 1.01-fl
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fl....~''~ - i i H ll , , . r Y flU l irfl m . -'. s .. ii-rq.

S,.WL sL DESCRIPTION arp, o v,"1 0,01a

Cl Ring number. IcCI NOSI/4 CAlINS W Iffy lI

oil Location In lOX where group number IEOUAL I(e * EQUAL U 50V1 II

of ligand of I.CIP Is stored.

Nts Direction of bond adjacent to bond jIQUALAII * EOUALN W INTl Iil
between atoms KIR end KCIPA.

"it Number of non-ring core atoms bonded /ItUALN/40 I.'" W INTE 0111
to an tora in ring A.

mu Upper liamt of loop counter. 09SUAL n( I EOUAL W aNTE %IF

mlo Number of other ring atoms bonded to ;EGUALaifa I EQUAL U INtW #i430
an atom In ring A.

of Ring size. ICA INGS,4 * CAlIOGS M INTE "I

at Location in JoX where group number /EOUAL /I* I EGUAL Wi IN• #42
of ligand of KC2P Is stored.

11i Number of non-ring core atoms bonded /E0UALN/(. I EQUALa U ,NTE 012f

to an atom In ring B.
42n Number of other ring stoms bonded to /EOUALAI(. EIIALR W INTE 9424

an atom In ring B.
143 Ring correction Indicator. /CAINGSI04 ClINGS IW ONfY t43

OPTS Floating point equivalent of the /ENTSYn/(. I ENTSYN W REAL OPTS
total number of enantiomeric and
mesa structures.

0ORDE Stores in array JA the order that /aaiER 045 2 COSC1e S CROai
the elements In array II mould have SOtlain $ "*OEMLESE .• S OnDIEn
If rearranged In numerical order. OaDER I OnODE

TGAP S ORDEN

ONOSuX I) Contains order elements in array SUM /SRIAICNIte 2 SEARCH I INTE O"OSuPHIeO)
would have if arranged in order of
Increasing malnitude.

OROSum (I) Contains order elements In array SUM /TGAP /4. 2 TGAP I INTE OlnSUR4210O
oould have If arranged in order of
Increasing magnitude.

0xvATm Determines the number of CO atoms In JONVATA/'4 2 CvrOAR S OVATm
a particular ring which are adjacent OVATIN I OVATi

to another specific atom in the
ring.

If aPr F3 6.61-36
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n-vF --- ' --n '..n- ", -r..... -F~' 'fn" n-- v .W 'V fn' ''' '

svno', svM&W DESCRIPTION "C1'i-, -- 0 so Y I-,. ,-I-'y df

PjRLIS (IJ) Ordinal number I of llgohd bonded to ISLM0 /( 31e6) EQUAL I fR1E PIetlGlq.iOOI
*tom j. SCANSA 0 INI peALI q, 1O01SCANC4 0 INTE PERLIB(qIOO)SETUP I INTE PFALIG4(N,lO00

SYMRNS 0 INTW PEOLIG14,|@SI

PEATEC (GJ) Group number of first atom In I lgand /SLK4I /1 33421 EQUAL I INWE PERIcI q, 0oo1
I that is bonded to tore atom j. It SCANCR 0 INMF PlAATCto, IO01SCANCH 0 IaTE PENTACC4q, l00
atom Is non-core, the negative of SETUP I INTE PEmNc4 q. 1OOI
the chemical symbol subserlpt of the SYMONS I INTE PEATKCtN, IO0)
atom Is stored Instead. SYRTRY 0 INTE PENITC44,IO01

0RINTI Prints the atomic composition, the /PPIINY/1S 6 CORCIG S PRINTI
assigned weights, the structure and HEXGOM S PRINTI

PRINTI I PRINTIcoordinate array IX, and (and if TGAP S PRINTI
rings are present) the number of
comoonents In each ring and their
grtLop numbers.

PRINTZ Prints the title preceding the /PPINT2/I ) CORCIS S PRINT?
printout of ring, second-order PRINT2 E PRIenI
Interaction, and Internal rotational
symmetry contribution,.

PRIoa (IA) Thermodynamic corrections for /CRINGS/(. # CRINGS I REAL ROATA (6,T)
certain fused carbon-ring systems.

ROATA (I) Thermodynamic corrections for a /NRINGS/(f ) NRINGS I REAL A04TA 1 1
particular fused nitrogen-
containing-ring molecule.

RESIEf Sets the ring array IBC and adds to /RESETR/($ 1 CHAINA S RESETR
all the chain columns the residual RESETP I RESETP
non-branch ring atoms, If the first
chain atom defined was a non-branch
ring atom. These residuals were not
Included ahen ýhe chains mere first
constructed.

of" Oeteralnes If similar ring *as not /RING /is CHAINA S PINS
previously Identified. If not, the RINSG F Ris$
group numbers of the ring
constituents are stored In IRING.

PINO (ij) Array equlvalenced to the entire set /CORCIG/,. I COCIS I REAL RINGO 45.50)
of arrays Al, A2 etc.

aINGLI t I Contalni variable that designates /IL13 /4 5655 ) CONClG A INTE RINOLA l1qe
the ring correction to be applled to
ring I.

RoTifS Total contribution to the entropy IcoecIG/1, I CONCIG REAL ROTIMS
due to Internal rotbtlonaP symmetry.

17T11S Total contribution to the entropy /I offROY. IN T1R00 A REAL NOTIMs
due to Internal rotational symmetry.
Entropy of molecule for 296 K. fTGAP /is I TOAP W REAL

teal-deg'l-mole'I)

I APO 13 0.0@-16
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FORTRAN nnTM
s.,SOS. DESCRIPTION -fLA• flE

saps Stores all the pertinent /sAne 143 EOUAL S SaNE
Identification variables for any two sAMe a sW11
Identical Ilgands. If one of these

Ilganda has been thus identified
previously, It Is bypussed end only
the variables for the other Ilgand
are stored.

sCa; Locates5 and Identifies al: atoms /SCAN /11 ) SCAN I SCAN
bonded to core atom KT of group XT STANO S SCAN

which have not yet been acanned and
stores pertinent date of Ilgand In
IX. It also rearranges date of
group XT In IX such that date of
core 2pecies are stored first
followed by date of non-core
species.

SCANSA Conputes the atomic composition of /SCANBSAI( 1 SCANS" I SCANS"
all Ilgands bonded to a branch Stoa SYMTAY S ic4N5A

and establishes the similarities of
said ligands provIding the branch
atom Is not a ring atom.

SCANCH Computes atomic composition of all /SCANCH/($ SCANCH I SCANCH
Ilgands bonded to a chain atom and SVnTNY S SCANCH
establishes the similarities of
these Ilgands providing said chain
atom is not a ring atom.

SCaNS Entropy cunstsnt. ITGAP Mi. TGAP W REAL SCONS

SIAIC:' Integer function flag. /SEAACHM4S ) SEARCH 0 SEARCH
=0 a date match for computed TGAP F SEARCH

group weight MOLWT(k] has
been found.

=i no match found, computed

weight below range of date
group weights.

=-I no match found, computed
weight above range of data
group weights.

SETUP Procvsses the comparison of Ilganda /SETUP /4a ET1OT I SETUP
bonded to the same or to different SCAN S SeTUp
core atoms by first comparing their SEUP I SETUP

atomic compositions. If tho SvnANo S SETUP
* compositions ore the some and both

are non-core Ilganda, they are
identical but If the Ilgands are
non-core atoms, their Identity must
be checked further.

I? APe V3 I.0I-36
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FORTRANt PAT" ii Ifir.IIN SG

- S DESCRIPTION -IIC I I I 1 ,M I I T I

S#Ifl Date contained In :olumn j=2 of ISHIFT I(e b COCIS S SHIFT
EXTROT S SHIFTiX(JC,j,k) Is aswitched mith that of SHIFT S SHIFT

core atom KC. srANo S SHIFT

So Floating point equivalent for the /EMTSvM/ # ) ENTSVN M nEAL SO
symmetry number.

soers Total contribution to the entropy ICOAI; 16/1 ) CORCIS I REAL SOPTr
due to optical Isomerism.

SOPTS Total contribution to the entropy /ENTSVNIIP I ENVTSY 0 REAL $OPTS
due to optical Isomerism.

SOPTSC Computed value for the contribution IENTSYNR(. ) ENTS9 IM REAL •OPTSC
to the entropy due to optical
Isomer I so.

SoPTSl Entropy contribution due to optical /ENTSYN(* ) ENTSYM W REAL SOPTSI
Isomerism computed from Input data.

SOeaIl Controls the search for gauche and /SORNGO:/4* ) CORCIS S SORNM1
cis Interactions In which one or SONRNI 6 SORN0!

hoth of the central atoms are non-
aromatic ring atoms and for their
contributions if these Interactions
occur.

SIRIS Total of ring contributions to the /CORCIG/(* ) COCIG W REAL ',iIINU
entropy.

SININ Sum of r ng contributions to the /CNINGS/(* ) CRINSS n REAL SPIN$

entropy.

SeINe Sum of ring contributions to the IHEXGON/(u ) HEIGON M* REAL SAING

entropy.

SNIN4 Sum of ring contributions to the /NRV ý/I, ) NRINGS N REAL SPINS
entropy.

SS" Total contribution to th entropy /CORCIG/( ) CORCdG I REAL SSU
due to external rotatli-;I symmetry

$SS Total contribution to tie entropy IEFITivm/( I ENTSVM 0 REAL S.M
due to external rotational symmetry.

ssmc External rotational entropy /ENTS3VW4 ) ENTSVN M NEAW 5SNC
co.tributlon computed ,; program.

SSei External rotational entropy ,ENTSVRf(o ) ENTSYM W REAL SSNI

contribution computed from Input
date.

S~vm Total contribution to the entropy /C0CIG/(. I CONCIO 0 NEAL SSVN
from second-order Interactlons, ring
corrections, symmetry on' Ltical
I somer I so.

IF APR 13 6.01-12
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SVAO. DESCRIPTIONso0 C LOC UAI U888 VIN 3A V lA

SYR Sum total of corrections to the ITSIAP i(f I TloP I nEAL Ssvn

entropy at 2980K derived from
section 3 of the program.

ceal.dog"I.Mole"|)
SsT EI) Entropy of molecule for temperatures /ILO3 /4 1211 tYGAP N REAL ST 4I13

specified In TARRAY.
_cal-deg'

1 -uole'l]
STIMl Control routine for section I of the ISTANO ;( STAND IE STAND

program.this section Identifies the TSAP S STAND

groups and group components of the
molecule as sell as the atomic
coordlnates, bond vectors and bond
types. The group weights are lseo
assigned. For some unsaturated ring
compounds the latter Is altered In
section 3 of the program.

SUt (I) Identification weight of each group /SLK7 I( I DATAI 0 INTt SUn 1O0)
In the dots library. GADATA I INTE SUN (1a0)

TG P £ INTE SUn (too)

sun Iden~tification weight of parr^icular ISEARCHI(. I SEARCH I INTE SUn (I60)
group contained in data library.

SUnATM Adds or subtracts (when KP= 1 or -1 ISUMATnIs(I) IDENT S SunATn
respectively) the number of each sCAN S !UnATnSCANDR S SUMATA
element present In the chemical SCANCH S SUMATn
symbol represented by M to the SUIATN E Su'ATn
location assigned that particular SYNTRA S SUnATa
atom in array umata.

SUMs Sum of symbol code numbers of carbon /OITERE/(* ) OITERE Wi INTE SURI

atoms one and too.
Sum Sum total of core atoms bonded to ODITERElC. ) OITERE W INTl SUMI

carbon atoms one and too.
s(n1S I,j) Contains character I of multi- /MULTI /4. ) MULTI C INTE SYMBI. 13, )

character program library symbol j.
The description and order of these
symbols correspond to those of the
sligle word, multi-character
Hollerith program library symbols.

SVnSOL (I) Chemical symbol for elements and /ILK /I T ) IDENT I INTE SYNSOL4%)
radicals cortalned In the program. PainTs I INTE SYMBOL9S)

l•64P 0 INTE sVMaOL(9l

SYMANG Computes the external rotation /SVMaNRi 6 1 IETRO S SNAR"
symmetry number of aromatic, SoANnS a SYnANG
monocycilc benzyne-type structures.

Ii APR 13 6.01-16
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SvsOL sno§ 0oESCR I PLT I -0L u-

Controls the operation which finds /Sy"lTRY/41 CORCIG S SYnMrY
the atomic composition of vach s sYNTRY

llgand of each core atom In the
moIecule. If the core *tom Is not a

ring atom, the routine determilnl
whether It possesses Identical

I I gands.

Svmu I Contains symbols for bond types and /SL.1 14 3) BOND I INTE Svll (4)
I DENT I INTV SYNE (1)

bI anK. NUMBER I awlsT SvYN 4 )

SCAN I INTE SYMI (i)
TGAN I INT[ SY14 Iq)

SI ( I ) Entropy at 298*K of each group in /OLT I( 361) DATA) D REAL S298 1 100)

AD"ATA I PEAL 5290 (130)

the data library. GAP I REAL 5298 11SO)

(col-des"1 -mole".1II

TARRAV (I) Temperature values used to compute ITGAP I1@ ) TGAP C REAL TARRAV( 1%)

and output thermochemical date.

ToCs Flouting point equivalent of /CORCIG/(* ) COnCIB W REAL TCIS

variable ICIS.

IrhAP Main or control unit of the fTGAP /IS ) TGAP E TOAP

thermochemical group addltivIty
program. It prints out data library

(optional),reads Input data, prints

outstructural Input data, transfers

control to 3 main sections of the

program, and computes and prints out

thermochemical properties of

molecule

TOUT (I) Output legend that specifies whether /ENTSYI/o ) EK+TSYM C REAL TOUT %)it

property printed was Input,

computed, or Is not computable.

TYPE I,J) Contains legends that describe the /CORCI4A/( ) CONCIB C REALe TPE y 4,,)

type of second-order Interaction to

be printed.

WEIGH? (I) Identification number assigned each /ILX2 /1 1) DELTA) I INTE WEIGIH41T)

element and radical. 
TGAP 0 INTl WEIGIT9P9

.UNo". Oescription not Input I.UNOS.I(b ) TGAP I .UNO4.

I? APA 73 0.02-56
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FORTRAN MAIN DESCRIPTION ILO NA~Lc 0 ,IVJU O

U"06. Description not tnomt CHAI.~S SN" 0 .UND&

conchs a .UJ196
02 TERE a .tIN@4.
ENVSy, a .U1106.
foul" 0 .UN*S.
FIND 0 (fc6
Float. 0 .UN@&.
ICefT 0 .96

PN!NTI 0 N6
polmll 0 .UM06.
SCAM 0 U"06.
STAND 0 .U"04.
SYMITIW 0 .U%06.
TeAp 0 .2"04.

IV APR 7: S.01-36
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